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Abstract 
 
 
This research focuses on the language environment of children with Down syndrome 
(DS) in primary and secondary classrooms. In contrast to much of the previous work 
in this area, the study takes both qualitative and quantitative approaches to data 
collection. In particular, it highlights teachers’ speech rates and speech strategies in 
relation to children’s individual listening comprehension.  
 
Previous research shows that the listening comprehension of children with DS may 
be limited by deficits in phonological loop capacity and hearing loss. However, most 
of this previous research has used quantitative measures to compare the memory 
performances of children with DS with their typically developing or mental age-
matched peers. This has tended to result in conclusions that regard children with DS 
as a homogeneous group. This study, however, aims to consider each child with DS 
as an individual and to explore in depth the relationship between their listening 
comprehension and teachers’ speech rates and speech strategies in classroom 
settings.  
 
The study was conducted in 2 stages, both using case-study approach to investigate 
individual children’s interactions with their class teachers (CTs) and teaching 
assistants (TAs).  
 
The Stage 1 research was conducted with three case-study children in four distinct 
phases and used an inductive approach to collect data. Phase one observed each child 
in their classroom environment, involving the interactions between teaching staff and 
the case-study child. Phase two identified the child’s language ability by using 
standardised language assessments. Phase three then assessed the impact of speech 
rates on children’s understandings and, finally, Phase four tested the research validity 
by representing the stories with a counter-balanced design. The results of the Stage 1 
research suggested that the use of the slow speech rate improves the children’s 
listening comprehension although there were clear indications that there would be 
more significant benefit if they could be given more time to process information. 
 
The Stage 2 research focused on speech strategies, with an emphasis on clustered 
speech and a deductive approach was adopted. Six additional children with DS were 
assessed by the BPVS and WISC-IV to investigate further speech rate but also in the 
context of speech strategies. This further examined whether clustered speech could 
be beneficial to improving the children’s listening comprehension. 
 
The findings show that the clustered speech strategy can improve the listening 
comprehension of all of the children in this phase, particularly at the slow normal 
speech rate. The key benefit of this strategy is that it can be used to offset problems 
in processing information that the children experience because of their limited 
memory capacity. The outcome of my research can provide teaching staff with 
knowledge that will enable them to enhance the listening comprehension of children 
with DS. 
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C H A P T E R    O N E 
 
INTRODUCTION 
 
 
1.1 Introduction  
 
The focus of my study arose from some years of personal work experience with 
children with Down syndrome (DS) both in Taiwan and in the UK. This experience 
together with additional study made me aware that these children have notably 
weaker acoustic comprehension than visual comprehension. There has been much 
research focusing on visual comprehension. In contrast, my research focuses on the 
auditory working memory of children with DS in mainstream primary schools. 
Therefore, this study aims to  improve class teachers’ (CT) and teaching assistants’ 
(TA) knowledge of the most appropriate speech rates and speech strategies to adopt 
for teaching children with DS. This will enable teachers to tailor their teaching 
approach to suit the individual needs of each child and thereby ensure that children 
with DS can gain maximum benefit from their education.   
 
In this chapter, I explain the term ‘Down syndrome’ in terms of its biological 
characteristics and in relation to the academic performance of the population 
described in my research. I also discuss the historical educational system and the 
current educational policy for children with DS in the UK. Under the inclusion 
policy, more and more children with DS have been educated in mainstream primary 
schools alongside their typically developing peers. This chapter also reports on my 
pilot study and explains how the lessons learnt from it were then used to improve the 
relevance of the main research. Finally, I present an outline of my thesis and provide 
an overview of the contents.  
 
 
16 
 
I have learnt from my previous experience that children with DS have poor listening 
comprehension and ability. For CTs, the key problem is that they find it difficult to 
meet the different learning needs of children with a wide range of capabilities.  The 
issue of speech rate will be explored and will form the main focus of the research. 
The aim is to investigate whether using a different speech rate for children with DS 
will offset learning difficulties or if the process is more complex and influenced by 
other factors such as speech strategies, sign language and visual props. 
 
1.2 Who are Children with Down Syndrome? 
 
‘        Chloe   
 
…She’s premature, she’s small, she’s wide eyed, she’s 
beautiful…she makes her space, she’s is smiling now, and crawling, 
making noises indistinct, but there she is, understanding, albeit 
slowly, tottering, walking, playing with toys …she loves daddy, 
mummy and they love her, she can’t say these things …her speech is 
limited …now she is four, she is learning, going to nursery, soon 
school, she’s eating well, using knives and forks, it still seems a 
struggle, some of the time but worth it… we all start to like that, we 
want the best for her, nothing less, she’s worth it, she has Downs.’  
      
        (Morrison-Greet, 1998: 15) 
 
 
(A poem to his daughter, Chloe, in Down Syndrome Association Newsletter) 
 
 
1.2.1 Biological Characteristics 
 
Down syndrome is a congenital disorder, which is caused by an extra chromosome. 
Typically developing people have 46 chromosomes grouped as 23 pairs whereas 
individuals with DS have 47 chromosomes (Kaplan, 1996; Newton, 2004; 
Henderson, 2005; Selikowitz, 2008). The extra chromosome groups together with 
those in pair 21. This situation is called non-disjunction and it is considered to exist 
in the majority of cases of Down syndrome (Newton, 2004; Henderson, 2005; 
Selikowitz, 2008).  
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The prevalence of Down syndrome in England and Wales is about 1 in 1000 live 
births (Morris, 2009). Evidence shows that the primary factor known to influence the 
chance of giving birth to a baby with DS is a mother’s age (Newton, 2004; 
Henderson, 2005; Selikowitz, 2008). The live birth of babies with DS increases with 
maternal age from about 1 in 1500 under age 25 to about 1 in 100 at age 40 
(Henderson, 2005).  
 
Research has also been conducted to investigate other factors, such as (1) paternal 
age (Newton, 1992; Steele, 1996), (2) viral infections, such as rubella, causing the 
abnormal cell division (Chandrasoma and Taylor, 1995) and (3) ionising radiation, 
leading to a mutation in the number of chromosomes (United Nations Scientific 
Committee, 1982). No relationship has been found between these factors and the 
chromosomal abnormality.  
 
There are three types of Down syndrome (also known as trisomy 21) which means 
that there are 3 (tri) copies of chromosome (somy) 21. About 95% of people with DS 
have the regular trisomy 21 (three separate copies of chromosome 21 in each cell) 
and 1% have the mosaic type (a mixture of trisomy 21 cells and normal cells in the 
same person). The remaining 4% results from chromosome translocations, involving 
transfer of part of one chromosome to another. In order to identify which types of 
chromosomes are in Down syndrome, a clinical examination of a blood sample can 
be carried out (Kaplan, 1996; Newton, 2004; Henderson, 2005; Selikowitz, 2008).  
 
Down syndrome is also identified and associated with a constellation of phenotypic 
characteristics. They include a flat nasal bridge, open mouth, protruding tongue, 
broad hands, a wide gap between the 1st and 2nd toe, hypotonia (lax muscles), 
epicanthic folds (a fold of skin of the upper eyelid that partially covers the inner 
corner of the eye), brachydactyly (short fingers), clinodactyly (the curved fifth finger 
towards the fourth finger), transverse palmar creases, and brachcephaly (a much 
wider and shorter head from the front to the back of the skull) (Kaplan, 1996; 
Henderson, 2005).  
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Individuals with DS also suffer from other health problems, such as hearing loss, 
heart defects, eye-sight deficits, thyroid problem and earlier onset of Alzheimer’s 
disease (Kaplan, 1996; Henderson, 2005; Selikowitz, 2008). Advances in the field of 
medicine and pharmacology have enhanced the quality of life for people with DS and 
raised the average life expectancy to 60 years (Buckley and Buckley, 2008) and 
some individuals can now live beyond 70 years (Krinsky-McHale et al., 2008). 
 
1.2.2 Academic Performances 
 
Down syndrome results in moderate to severe learning difficulties (Buckley, 2000). 
Intelligence as measured by standardised IQ tests varies from 25 to 75 and 
individuals vary greatly in their innate abilities (Farrell, 1998). 
 
Most children with DS start their schooling at 5 years with a spoken vocabulary of 
about 300 words. Some can recognise up to approximately 400 words although they 
may not always know the meaning or how to use them. They may learn to 
communicate at a 1 word level and then progress to using 2 to 4 keywords in a 
sentence. Between 8 and 9 years, the average spoken vocabulary is around 450-500 
words. However, the range can be between 150 to over 600 spoken words, which 
depends on each child’s ability (Buckley and Bird, 2001). 
 
With regard to their mathematical skills, children with DS up to the age of 5 years 
have learnt about numbers and mathematical words through nursery school songs or 
activities. During the infant years, age from 4 to 7, some children with DS are 
developing number skills up to 20, with some knowledge of numbers beyond 20. In 
the junior years (between 8 and 11), some children know about numbers to 100, 
counting in units of ‘two’ or ‘five’. They can also cope with addition up to a total of 
20 with the help of visual aids, such as cubes or an abacus (Bird and Buckley, 2001). 
As every child with DS has different abilities, their academic performance varies 
accordingly. Buckley and Sacks (1987) surveyed a set of number skills of 90 
individuals with DS aged between 11 and 17 years. The results showed that 18% of 
the subjects could count beyond 20 and around half of the adolescents with DS were 
capable of solving simple addition problems. It was believed their progress had been 
gradually improving (Buckley and Sacks, 1987).  
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1.3 Education for Children with DS 
 
In the UK, children with DS received limited education before 1971 (Evans et al., 
2000). Under the 1899 Elementary Education (Defective and Epileptic Children) 
Act, children who were categorised as incapable of receiving instructions in ordinary 
schools were considered to benefit from placement in special schools or classes. 
These children were regarded as ineducable and most children with DS were 
included in the latter group (Lorenz, 1998). When Damon Hill, the racing driver and 
winner of the Formula One world championship in 1996, and his wife Georgie’s first 
child, Ollie, was born with DS, they were told to expect little of him. Damon recalled 
that a doctor broke the news as if the world had ended. We were told that ‘Now, you 
understand that for his entire life Ollie will need special attention and the prospects 
are, at the very best, that he can sweep the floor (Jackson, 2003, p. 10).’ The other 
alternative was to have him adopted. Damon Hill and his wife rejected this advice 
and raised Ollie in a loving family environment and as a result, in most respects, 
Ollie has been able to lead a full life (Jackson, 2003). 
 
In the UK, the Special Educational Needs Code of Practice (DfES, 2002) provides 
guidance for nurseries, state schools and local authorities (LAs) on how they should 
identify, assess and provide help for children with special educational needs. Any 
pupil who requires additional support to achieve successful attainment in a regular 
classroom is a child who has special educational needs (DfES, 2002). According to 
this guidance, the term ‘special educational needs’ covers a broad spectrum, such as 
physical or mental difficulties, emotional and behavioural problems or difficulties of 
speech (DfES, 2002). The Labour Government of 1997 published the Green Paper 
‘Excellence for All Children: Meeting Special Educational Needs’ (DfEE, 1997) in 
order to promote inclusion more widely, it states:  
 
‘We want to see more pupils with Special Educational Needs (SEN) 
included in mainstream primary and secondary schools… By 
inclusion we mean not only that pupils with SEN should wherever 
possible receive their education in a mainstream school, but also that 
they should join fully with their peers in the curriculum and life of 
the school.’                                               (Chapter Four, p. 44) 
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Although there is some acceptance of the idea that children with special educational 
needs should be included in the mainstream classroom, the practical problems 
surrounding inclusion are most obvious in the case of individuals with severe and 
multiple disabilities, who require a high demand of physical care and management. 
Due to lack of sufficient staff and budgets, most mainstream schools have 
historically been unable to afford to meet the educational needs of these children 
(Hamill and Everington, 2002).  
 
The inclusion of students with milder learning difficulties shows fewer problems and 
pupils from this group are increasingly being integrated into mainstream classrooms, 
rather than being segregated in the special schools (Rea et al., 2002). It is believed 
that mainstream CTs can adopt teaching approaches to meet their specific learning 
needs (Grenot-Scheyer et al., 2001).  
 
1.4 Inclusion for Children with DS 
 
More recently, children with DS have increasingly been included in mainstream 
education settings and it has now become apparent that they can learn effectively 
based on individual needs, although hearing and visual problems can still cause a 
great deal of learning frustration (Newton, 2004; Selikowitz, 2008).  
 
Some professionals, however, still hold the view that only the most able children 
with DS can benefit from inclusive education. There are also many educators and 
parents who still need to be convinced that mainstream placements will offer the 
most appropriate educational and social experience for all children with DS. Lorenz 
(1998) claimed that ‘… in many LAs, mainstream placements are offered only to 
those young people who obtained a predetermined score on an intelligence test, have 
achieved at a particular level in National Curriculum assessments, or are able to 
perform at an agreed level on a standardised test of reading or number. In other areas 
of the country, selection is based on levels of language development, self-help skill 
or behaviour.’ (p. 10) In fact, mainstream schools are very much academic-orientated 
environments. Whilst it is accepted that children with DS can integrate socially with 
other pupils in the school environment, there are concerns that children with DS may 
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not fully understand the speech of the CTs and thereby fail to keep up with their 
typically developing peers. 
 
With regard to social skills, some teachers support inclusion and believe that having 
regular opportunities to learn and play alongside their typically developing peers 
gives children with DS the role models, which encourage them to develop age-
appropriate behaviour (Petty and Sadler, 1996). More children with DS have 
developed imitation skills and are keen to join in with group activities. They are 
likely to learn by copying other children’s physical movement or speech, although 
their listening and speaking ability may make them slow to react to what their peers 
say. This is believed to be a positive side of inclusion. At the same time, the typically 
developing children in inclusive schools have an opportunity to support children with 
DS and become more tolerant and patient. They also learn to value diversity and 
appreciate that everyone has something different to bring to the life of the school 
(Down’s Syndrome Association, 2002). 
 
In the UK, the Code of Practice defines the essential framework of Government 
guidance on the treatment of children with special educational needs. DfES (2001, 1: 
5) has set out a number of ‘fundamental principles’ in the Code of Practice, which 
includes: 
  
• The special educational needs of children will normally be met in mainstream 
schools and settings; 
• The views of the child should be sought and taken into account; 
• Parents have a vital role to play in supporting their child’s education; 
• Children with special educational needs should be offered full access to a 
broad, balanced and relevant education.  
 
The Code of Practice outlines the educational provision for children with special 
educational needs and encourages the parents to send their children to mainstream 
schools. Cunningham et al. (1998) estimated that approximately 70% to 80% of 
children with DS in the UK would begin their education in primary schools with 
approximately 20% to 25% completing their schooling in the mainstream secondary 
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sector. However, there is no real indication of the actual number of children with DS 
attending mainstream primary schools between 1992 and 1998. It would be a good 
idea for these researchers to provide the quantitative numbers of pupils with DS 
attending mainstream primary schools in the UK, which will make the percentage 
more meaningful. This trend of inclusion is, indeed, in line with the thrust of the 
Government’s policy on inclusive education as indicated in the Green Paper (DfEE, 
1997); the subsequent Programme for Action (DfEE, 1998); a whole series of ‘SEN 
updates’ that have been published by the DfES since 1998; and the more recent SEN 
strategy document Removing Barriers to Achievement (DfES, 2004). Although there 
are no figures for the current numbers of pupils with DS who are placed in 
mainstream schools, all the indications show that they have continued to grow after 
Cunningham et al.’s (1998) report. The presence of children with DS in mainstream 
schools may be seen as a right rather than a concession (Fox et al., 2004).  
 
However, in an education conference in September 2000, Dr Hilary Townsend 
pointed out a potential weakness in inclusion. As a mother of a boy with DS as well 
as a teacher and adviser, she warned that ‘labels’ should not be used other than 
simply to identify a general need and there should be no ‘false ceiling’ on the 
expectations for children with DS. She felt that some schools did not always 
welcome families with special needs children and that, for many schools, partnership 
with parents was just a ‘catchphrase’ which did not actually reflect in the day to day 
operation of inclusion in schools. Dr Townsend asked the conference to look beyond 
the disability and see the true potential of the child. A view can be best summarised 
by her quote ‘please, don’t focus on the limp’ (Special Children, 2000). 
 
As children with DS have progressively attended mainstream schools, teachers 
should endeavour to accept diversity and bridge the gaps between the children’s 
academic ability and social skills in class. This could improve the inclusion of 
children with DS in mainstream education system and enable them to better realise 
their full potential.  
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1.5 Aim of the Study 
 
The aim of my research is to establish findings that will improve CTs’ and TAs’ 
knowledge of the most appropriate speech rates and speech strategies to adopt for 
educating children with DS. I have learnt from my own work experience that the 
acoustic comprehension of children with DS is notably weaker than their visual 
comprehension. There has been much research focusing on visual comprehension 
and on the training and development of reading and writing skills in children with 
DS.  
 
However, limited research has been conducted into their listening skills and how well 
they perceive acoustic information. Individuals with DS have a particular impairment 
in working memory. Precisely, they suffer from a specific difficulty in the verbal 
working memory within the working memory system. The facility of the verbal 
working memory skill is to hold spoken words (sound-related) information in the 
short-term storage. Therefore, children with DS have more difficulty remembering, 
re-using and presenting verbal information than visuo-spatial information in 
everyday life (Buckley, 2008). The detail of working memory and the memory 
deficits of children with DS are examined in Chapter Two.  
 
In order to fill the research gap, my research focuses on the auditory working 
memory of children with DS in mainstream primary schools. The study sets out to 
observe the language environment of each child with DS in a class setting. The aim 
of the classroom observations is to find out the teachers’ most appropriate speech 
rates and speech strategies to optimise the children’s listening comprehension. The 
results of the classroom observations will be compared with that of the listening 
comprehension tests (research tests) to identify any consistency between them. The 
intention is to encourage CTs and TAs to consider findings of this research to enable 
children with DS to gain maximum benefit from their education. These issues are 
explored in greater detail in Chapter Three. 
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1.6 Previous Work Experience: in Taiwan 
 
Before I came to the UK in 1998, I worked in Taiwan as a volunteer assistant with 
children with special needs, such as autism, Down syndrome and emotional 
behaviour disorder. They were taught basic reading ability, numeracy skills and some 
activities involving kinaesthetic movements in a ‘special unit’ away from their 
typically developing peers within a mainstream primary school. They only had 
opportunities to mix with their peer groups during the lunch breaks and playtime. 
This was seen as similar to one of the three key types of integration: ‘social 
integration’ in the Warnock Report (DES, 1978).  
 
1.7 Teacher Training Experiences: in the UK 
 
In 2003, I trained as a primary school teacher [Post Graduate Certificate of Education 
(PGCE)] at the University of the West England, Bristol. During this course I 
completed three primary school placements where I was able to observe two pupils 
with DS, Pupil D and Pupil F. They had been assessed as having ‘moderate learning 
difficulties’ by educational psychologists of local authorities (LAs). This gave me a 
better appreciation of the learning difficulties of children with DS, particularly in 
respect of their acoustic comprehension, which was distinctly weaker than their 
visual ability of understanding.  
 
1.7.1 Case 1: Pupil D 
 
Pupil D was a Year 1 boy who I met in the first school placement. Every morning he 
registered in a special unit with a special educational needs (SEN) teacher before 
joining his Year 1 peers in school assembly. After that he would spend the rest of the 
day in the special unit with mixed age group children with learning difficulties. 
During playtime, Pupil D had an opportunity to rejoin his year group in the school 
playground.  
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At the beginning of the observation, my first impression about Pupil D was that he 
was very inquisitive. He frequently liked to touch anything sharp, such as an end of a 
pencil or a corner of a table, and then he would look up and ask ‘What is that?’. 
During lessons, he would turn around and look at me from time to time. So the 
teacher would raise her voice and say ‘Are you looking?’ However, he just 
mischievously looked backward and then turned away to avoid the call.  
 
His ability to listen to some verbal instructions was not always good. For example, 
he seemed unable to follow instructions, such as ‘Come and sit on the carpet’ and 
‘Before you go, tidy up the table…and put the books away’. Other children started to 
move but Pupil D just sat or stood still with his puzzled facial expression. The 
teacher needed to simplify instructions and maybe repeat them several times by 
saying ‘Come here!’ with a gesture to guide him forward, along with showing him 
where to put the books. So, he was usually the last child to sit on the carpet or leave 
the class. The SEN teacher said that Pupil D still required frequent verbal reminders 
outside of the class to make sure he followed every day procedures, for example, 
putting his coat away.  
 
Pupil D’s interest was counting by using blocks. He was capable of counting 
numbers from 1 to 5 and was also able to recognise the matching number. However, 
Pupil D’s reading ability frustrated him greatly because he was struggling to make 
any letter and sound correspondences. This could lead to tantrums during which he 
sometimes threw books. 
 
1.7.2 Case 2: Pupil F 
 
Pupil F, a Year 4 girl, was the second child with DS who I met in my final 
placement. This was the longest teaching practice and it lasted for about 9 weeks. At 
the beginning my mentor informed me that there was a girl in the class with DS, 
Pupil F. Then I was told that Pupil F was very shy and rarely talked to unfamiliar 
children or adults. She was having a language training programme and might not join 
the class. 
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Pupil F had a language specialist, who came twice a month to train and assess her 
reading ability. In particular, the training aimed to develop Pupil F’s pronunciation 
and reading skills by using sound cards. A sound card provided a picture of an item 
that made the sound associated with it, for example, ‘z’ was associated with a 
buzzing bee. She then learnt to blend different sounds together. In a conversation 
with me, the language specialist said that Pupil F’s speech was not clear and she 
found some words difficult to say, such as ‘th’ in ‘this’ and ‘sk’ in ‘sky’ and ‘sn’ in 
‘snow’. The language specialist explained that this, potentially, was caused by the 
common feature of lax muscle of DS, which hindered Pupil F’s control of tongue and 
mouth. In addition, a listening assessment also found her sound and letter/word 
recognition to be poor. This suggested that her decoding connection between input 
sound and words was weak. However, when her reading level was assessed it was 
found to be equivalent to a four-year old child of a Reception class level. 
 
Pupil F had a TA who would carry out follow-up tasks recommended by the 
language specialist. Every morning they worked in the school library. During 
playtime and dinner time, Pupil F always followed her TA around. In Physical 
Education (PE) lessons, she seemed to enjoy the activities – albeit with her TA’s 
encouragement. In Art lessons, she was interested in using the various colours but 
she still needed the TA to sharpen colour pencils for her. Whenever the TA went 
away, she stopped drawing. Pupil F’s language training sessions away from her 
classmates combined with her shy personality reduced Pupil F’s opportunity to 
develop her social skills with her typically developing peers and she rarely 
communicated with the other children. 
 
Under the inclusion policy, Pupil D and Pupil F attended mainstream primary 
schools. As stated previously, such inclusion and provision might be considered as 
the best solution. Pupil D’s counting skill using blocks was good and Pupil F’s 
reading ability was improving steadily. However, Pupil D’s weak listening skills and 
the fragile sound and letter recognition frustrated him while Pupil F’s unclear speech, 
weak sound and word connection and shy personality hugely hindered her social 
skills. The classroom observations suggested that both children were weak in the 
decoding ability between sound and words. The delay between listening and 
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responding jeopardised their understanding of subject knowledge or conversations in 
schools.  
 
During my PGCE placements, I also experienced some difficulties in communicating 
with children with DS. I was therefore able to recognise that without receiving verbal 
or non-verbal responses, teachers often find it difficult to determine whether or not 
children understood the lesson. To obtain a better understanding of the classroom 
situation during my PGCE training, I compiled the following criteria for clarification 
of issues related to the classroom observations: 
 
1. Are the questions clear for them? 
2. Does the teaching content interest them? 
3. Do teachers speak too fast so that they cannot make meaning? 
4. Can teachers recognise warning signs, such as the child abandoning tasks or 
failing to follow instructions? 
5. Can they maintain concentration throughout the lesson? 
 
Although teachers’ attitudes in Petty and Sadler’s study (1996) were unanimously in 
favour of integration and their expectations regarding the social and academic 
abilities of their pupils with DS were positive, Westwood (2003) suggests that, in the 
long term, children’s poor learning habits, low achievement and reduced motivation 
can have a negative impact on teachers’ attitudes and expectations in pupils’ 
academic progress and improvement. Teachers can become demoralised by 
children’s poor attitudes towards learning and their often uncooperative behaviour in 
the classroom. The potential problems could be that they do not understand the 
teachers’ instructions and fail to meet the teachers’ expectation. Alternatively, the 
children may just not find the lesson interesting. As a result of this lack of response 
from children with DS, some teachers may be inclined to concentrate their efforts on 
motivating typically developing children.  
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Therefore, my research aims to improve CTs’ and TAs’ knowledge of the most 
appropriate speech rates and speech strategies to use for educating children with DS 
and thereby facilitate their listening comprehension in a classroom setting. To this 
end, I focused my research to concentrate on the following two key questions. 
 
1.8 Research Questions 
 
1. To what extent can a teacher’s speech rate make a difference to benefit the 
listening comprehension of children with Down syndrome during their 
education?  
 
2. What speech strategies do teachers employ to improve the listening 
comprehension of children with Down syndrome?  How effective are they? 
 
1.9 Pilot Study 
 
My pilot study adopted a quantitative approach and aimed to investigate the listening 
comprehension of children with DS and typically developing children at a normal 
speech rate (150 words per minute; Riding, 1979). It was conducted in the West 
Midlands. Eight children with DS (5 boys and 3 girls) and aged between 8 and 11 
years (M = 10; SD = 0.89) were recruited. Thirty-one primary school children (15 
boys and 16 girls; M = 5 years; SD = 1.72) were selected to match the reading ability 
of children with DS (for example, Seung and Chapman, 2003). All children were 
asked to listen to a story and then answer 10 questions. The story, Fresh fruit salad 
(Mawtus, 1989), was recommended by a CT of children with DS. The story was read 
and recorded in a female voice at the normal speech rate (see Appendix 1).  
 
The results showed that children with DS had an average response of 3 correct 
answers out of 10 (SD = 1.1) whereas the mean of the typically developing children 
was 4 out of 10 correct answers (SD = 1.33). The results suggested that both groups 
of children struggled to understand the story at the normal speech rate. The results 
echoed Riding’s study (1979) which suggested that normal speech rate discouraged 
the listening comprehension of typically developing children. Slowing down the 
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speech rate was a possible solution. Since the aim of my research was initially to 
investigate the most appropriate speech rate for teaching children with DS, it would 
now be necessary to also consider the effect of using various speech strategies for 
presenting a story. For example, repetition or inserting a gap between 
words/sentences could all be used as speech strategies to give children more time to 
process each piece of the incoming information.  
 
In addition, the results also showed a wide range of responding ability in both 
groups. The scores of the correct responses of children with DS ranged between 2 
and 5 whereas the ones of their typically developing peers were between 1 and 8. 
This demonstrated that there was wide range of abilities between the individual 
children in each group and this reinforced my opinion that I should consider each 
child with DS as an individual when investigating their listening performance in my 
study. 
 
Pictures related to the story were presented during the pilot study in order to help 
both groups of children understand the story content. Observations showed that the 
visual aids had caught both types of children’s attention. This method particularly 
benefits children with DS because they are inclined to be distracted easily by their 
lack of interest in the subjects or background noise in a classroom.  
 
Most children with DS in my pilot study found it difficult to use pencils properly. In 
addition, their speech was sometimes not clear which could jeopardise their 
responses. As a result, they might not score as highly as might be expected. A 
potential solution was to use picture cards which they could use to show their 
answers. Therefore, this method might give them more opportunities to improve their 
number of correct responses. 
 
A crucial lesson had been learnt about creating a rapport with each child with DS. 
The plan of the pilot study was to stay with each child with DS for a week. Initially, 
it was thought that a week was sufficient to build up the relationship and then 
conduct the listening assessment with each child with DS. The most frustrating factor 
that delayed the pilot study was that the children would not either initiate any 
conversation or reply to unfamiliar people. Only when a TA they knew was around, 
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were children with DS able to feel comfortable to carry out the assessment. This 
observation informed my main research design. In order to gain their trust and 
thereby facilitate my research tests, I had to consider spending more time with the 
children with DS and also including their TAs to help during my research tests.  
 
1.10 Summary  
 
This chapter began by defining the term ‘Down syndrome’ and exploring the 
inclusion policy for children with DS. Under the inclusion, children with DS 
gradually attended mainstream schools. Some contradictory issues of teachers’ 
perception of children with DS and limited budgets in schools affecting the 
children’s placements were discussed. 
 
It has also highlighted the key issue of the teachers’ speech rate for both types of 
children in a classroom setting, under the background of inclusion. Research and my 
own experience indicated that children with DS had weak listening comprehension. 
Due to the complex nature of the needs of this group, their listening ability is crucial 
to process incoming information.  
 
The pilot study suggested that both typically developing children and children with 
DS struggled to understand a story, presented at the normal speech rate. The results 
also indicated that each child had different responding rates, depending on an 
individual listening ability. On this basis, each child with DS was a key focus of my 
research and was treated as an individual. In addition to the normal speech rate, 
alternative speech rates, speech strategies and visual aids to enhance their listening 
comprehension were also included in the scope of my main research.  
 
1.11 Outline of Thesis 
 
My study adopts a case study approach to better understand factors that can benefit 
the listening comprehension of children with DS. In Chapter 2, there is an 
exploration of literature relating to the working memory model and the impacts of 
speech rates on typically developing children and children with DS. A review of 
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Seung and Chapman’s research (2003) into the relationship between speech rates and 
the listening comprehension of children with DS will be discussed in detail. Chapter 
3 then outlines the design of my study, the philosophical values associated with a 
realist approach that have guided the study, the specific methods used in each of the 
four phases of the study and some of the methodological challenges.  
 
My research was conducted in 2 stages. The Stage 1 research used an inductive 
approach to collect broad data, including 3 case studies, i.e. Child S (Chapter 4), 
Child C (Chapter 5) and Child J (Chapter 6). Each case has two main sections, one 
covering the research tests and the other analysing the classroom observations. The 
purpose of the research tests was to investigate the impact of different speech rates 
and speech strategies on the listening comprehension of each case-study child. The 
classroom observations then focused on the CTs’ and TAs’ speech rates and speech 
strategies actually used in the classroom settings. Based on the results of the case 
studies the research findings suggest speech rates and/or speech strategies that can be 
used to improve the listening comprehension of children with DS.  
 
A deductive approach was adopted for the Stage 2 research and this stage focused on 
speech strategies, with an emphasis on clustered speech. Six additional children with 
DS were recruited and this further examined whether clustered speech could be 
beneficial to improving their listening comprehension. 
 
A discussion of the Stage 1 research is covered in Chapter 7. I used the discussion to 
analyse the findings of each of the cases in the Stage 1 study to develop a proposition 
for the Stage 2 research. Chapter 8 then presents a detailed investigation on speech 
strategies, particularly clustered speech, based on 6 more case-study children. I then 
discuss the findings of the Stage 2 research in Chapter 9 in which I identify the 
implications for teaching practice and develop suggestions for future research. The 
overall aim of my research is to encourage teachers to become more aware of these 
children’s limited memory capacity and then adopt an appropriate speech strategy 
and/or speech rate to improve these children’s listening comprehension (see Chapter 
10). 
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C H A P T E R   T W O 
 
LITERATURE REVIEW 
 
 
2.1 Introduction  
 
This chapter aims to examine a range of literature related to studies of short-term 
memory (also called working memory) and to clarify and further develop the 
available knowledge in relation to my central research question: To what extent can 
a teacher’s speech rate make a difference to benefit the listening comprehension 
of children with Down syndrome during their primary education? 
 
This chapter initially examines the characteristics of adults’ speech to optimise 
children’s listening comprehension and communication. It explores the impact of 
speech rates and the listening comprehension of children with DS in schools. Little 
research has been conducted in this particular area but one important study was 
carried out by Seung and Chapman (2003) and a detailed critique will be made of 
their research.  
 
There is also an overview of working memory theory which aims to support my 
research framework. Two models of the human memory system, namely Atkinson 
and Shiffrin’s (1968) multi-store model and Baddeley and Hitch’s (1974) working 
memory model, are examined to see whether speech rates can have an effect in 
listening comprehension for children with DS. If slow speech rate does have an 
impact this would suggest that children’s main difficulty lies in the capacity to 
process information. However, there are some potential areas of difficulty that will 
impact on processing information and these are also explored in this chapter.   
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Therefore, this chapter reviews some research studies of the phonological loop, 
which plays a key role in listening comprehension and language learning. The 
section critiques assessments of the short-term memory in typically developing 
children and children with DS, which use digit span and non-word tests. It also 
examines some research into rehearsal technique between two groups of children in 
order to provide useful speech strategies to improve the listening comprehension and 
encourage children with DS to use rehearsal.  
 
It is argued that adults’ slow speech rate can advance the listening comprehension of 
children because it allows them time to decode the adults’ input information. 
Research shows that children with DS have a weak phonological loop and 
simplifying or shortening words can improve their understanding of speech (for 
example, Hulme and Mackenzie, 1992; Jarrold et al., 2002; Buckley, 2008). 
However, they have a well functioning visual working memory. Teachers’ use of 
visual objects or story-related pictures can help the children recall. Research also 
shows that children with DS are either reluctant to engage in rehearsal or rehearse 
inefficiently (for example, Hulme and Mackenzie, 1992). Potentially teachers’ use of 
repetition and chunking information (breaking down information word by word or 
phrase by phrase) can encourage them to rehearse and augment their listening 
comprehension. If children with DS find the material uninteresting they are simply 
not motivated to rehearse. Most previous research classifies children with DS as a 
homogeneous group when comparing their academic performance with their 
typically developing peers or other children with learning difficulty. This previous 
research may reveal a trend but it does not truly reflect each individual’s learning 
development. Therefore, my research studies each child with DS individually to 
investigate whether speech rates and speech strategies, such as repetition, Makaton 
signs and gaps between words/sentences, can enhance their listening comprehension.    
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2.2 Speech Rate Issues  
 
 
‘…when an individual is presented with speech at increasingly high 
rates, there will be little decrease in his understanding of the 
thoughts until the minimum amount of time required to process 
each word, each group of words, or each thought is exceeded. Then 
the decrease in thoughts understood will drop abruptly because 
little or nothing is understood or comprehended below the 
threshold.’                                                                (Carver, 1973: 124) 
 
 
Speech perception is the process by which the sounds of language are heard, 
interpreted and understood and, during this process, the auditory system needs to 
record the sound vibrations and translate them into a sequence of sounds. An adult 
speaking English produces about 15 sounds every second, and it is estimated that 
approximately 900 sounds are perceived each minute (Kuhl, 1994). To describe these 
speech sounds, psychologists and linguists use the term ‘phoneme’, which is the 
basic unit of spoken language, for example, ‘a’, ‘k’ or ‘th’ (Matlin, 2009). In addition 
to the amount of sound, in order to perceive a word, individuals are required to 
distinguish the sound pattern of one word from thousands of irrelevant words which 
are stored in the memory. In a school environment, children are required to listen to 
the teacher’s speech most of the time and separate the teacher’s voice from a 
sometimes noisy background during teaching sessions. 
 
Since language plays an enormous role in human cognition, we understand the 
content of information by reading or listening to it. However, speech perception and 
reading differ in important ways. For example, in reading, each word can be seen as 
a whole, whereas a spoken word is spread out in time. Lieberman (1963, cited in 
Eysenck and Keane, 2000, p. 305) claims that ‘when words were spliced out of 
spoken sentences and presented on their own, they were recognised only about half 
of the time’. However, in a different context, some people may have a surprising 
experience when learning a foreign language by being entirely unable to understand 
the rapid, and apparently uninterrupted, flow of speech from a native speaker or a 
language learning tape. One key way to make ‘listening to speech’ easier than 
‘reading’ is for the speaker to use additional techniques to help the listener’s 
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comprehension.  Examples include the speaker’s pitch, intonation, stress and timing. 
These are known as prosodic cues and, for example, a question generally ends with a 
rising intonation. This can then be used to help the listener differentiate between a 
question and a statement. In contrast, the written text employs punctuation marks, 
such as commas or question marks (Eysenck and Keane, 2000). It is suggested that 
reception of speech requires ‘time’ to recognise the spoken meaning of words, and 
with these prosodic cues, listeners will find speech easy to understand. Another 
important difference between reading and speech reception is the demand on 
memory because words which have already been spoken cannot be accessed again, 
whereas text can be read repeatedly if necessary. 
 
In a school setting, teachers often find that the material children hear in a lesson 
cannot be recalled when the topic is continued a few days later (Riding, 1979). The 
reception of orally presented material requires both the necessary recording strategies 
to translate the sounds heard into forms which can be stored in the memory, and 
sufficient time during the presentation to use the incoming information. The purpose 
of school learning is a construction process in which new information is added to 
what was previously taught. This suggests that children may need more time to 
absorb material to enable their memory process and to be more effective at holding 
the information from one lesson to the next.  
 
An early study by Berry and Erickson (1973) investigated the listening 
comprehension of speech among 100 primary school children, aged between 5 and 8. 
Forty sentences were selected from the Northwestern Syntax Screening Test (NSST; 
Lee, 1969) and presented at various speaking rates of 2.6, 3.4, 4.7, 5.3 and 6.3 
syllables per second. The results indicated that children’s listening comprehension 
was higher at the two slower rates than it was at the three faster rates, and Berry and 
Erickson (1973) hypothesised that ‘the more rapid the rate of utterance, the less 
easily it is understood.’ (p. 372)  
 
Research by Riding (1979) explored the effectiveness of two methods of improving 
the learning capability of 78 typically developing pupils, aged 11. The two methods 
used were (1) slowing the speaking rate to half of the normal rate, which is 158 
words per minute, and (2) repeating a presented story. After a week, the children 
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were given a recall test and the results showed that a slower speech rate had 
improved their comprehension of a story more than repetition at the normal speech 
rate. It had been thought that the idea of repeating information, especially if it was 
crucial, would be a reasonable method for a child to learn material. However, it did 
not generate the predicted benefits. Repetition does, though, produce a modest 
improvement in some learning tasks. For example, Allen et al. (1969) compared a 
recall test of a list of nonsense words by typically developing pupils and the results 
were that, after five presentations, the correct recall of the total number was 58 per 
cent. The recall rate increased to 65 per cent correct when the number of 
presentations was doubled. Another reason for a low memory response could be the 
use of complex test materials which did not engage pupils’ learning interests. 
 
Spitz (1966) considers that the poor performance of a child with special educational 
needs is due to inefficient memory skills, such as a slow encoding ability and a lack 
of self-rehearsing visual or audio inputs to hold information. If this is so, it should be 
possible, for example, to facilitate prose comprehension by employing slower 
presentation and providing repeated training to progressively reinforce the child’s 
learning. The effect of slowing the presentation rate to 78 words per minute was 
studied by Woodcock and Clark (1968), who found that this improved recall 
compared to the normal presentation rate for subjects of below average IQ (mean 
89). Thus, a slower than normal presentation rate should help children with special 
educational needs by compensating for their slowness in recording.  
 
More recently Montgomery (2004) investigated the effects of input speech rate and 
phonological working memory capacity in the sentence comprehension of children 
with specific language impairment (SLI). Three groups of participants were 
involved, namely 12 children with SLI (mean age: 8 years 9 months), 12 typically 
developing children (mean age: 8 years 8 months) and 12 typically developing 
children matched for receptive syntax language (mean age: 6 years 10 months). Prior 
to the research, all of the children’s language abilities were assessed by standardised 
assessments, such as the Test for the Reception of Grammar (TROG; Bishop 1989) 
and the Peabody Picture Vocabulary Test–Revised (PPVT-R; Dunn and Dunn, 
1981). They were then required to wear headphones during the test in order to obtain 
the best sound quality from the audio tapes. Each child was tested individually in a 
37 
 
sound-proofed booth. The results showed that children with SLI demonstrated 
particularly poor sentence comprehension at a normal speech rate (about 4.4 
syllables per second) as opposed to a slower speech rate. The slower speech rate used 
was carried over from Montgomery’s previous research (2002a) which showed that 
children with SLI were significantly more able to process sentences at a speech rate 
that was 25% slower than the normal speech rate. The average number of words in 
long sentences was 12.1 whereas there were 7.95 words in short sentences. Another 
finding was that the phonological working memory capacity of children with SLI 
was limited. Montgomery (2004) used a non-word assessment to identify the chosen 
children’s capacity of phonological working memory, and the results showed that, 
when tested with one and two-syllable non-words, most children scored 
approximately 9 out of 10 correct non-words. As the test went on to three and four-
syllable non-words, children with SLI were only capable of correctly responding to 5 
out of 10 and 3 out of 10 non-words, respectively. Montgomery’s results (2004) 
suggest that children with SLI seem to benefit from the extra time available for 
processing incoming sentences when a slower speech rate is used. Similar to 
Montgomery’s chosen subjects with SLI, children with DS have been identified as 
having a limited capacity in phonological working memory and language impairment 
(Jarrold et al., 2002). This indicates that children with DS might potentially benefit 
from a slower input rate, as discussed in Montgomery’s study (2004), in order to 
thoroughly process information. It also supports the aim of my research which is to 
investigate the impact of the speech rates and speech strategies on listening 
comprehension of children with DS in a classroom.  
 
In a recent report, Hull (2009) claimed that many children may find it difficult to 
understand what teachers are saying simply because most teachers speak too fast. In 
a speech awareness workshop, Hull (2009) conducted an investigation to time the 
speech of primary school teachers and he found that they spoke at an average of 
between 160 and 180 words per minute (WPM). Hull also timed the speech of some 
parents, particularly mothers, and discovered that mothers’ speech rate exceeded 170 
WPM. However, Hull (2009) claimed that primary school children were only able to 
process a speech rate of up to approximately 124 WPM. Therefore, it seemed that 
children’s ability of processing speech was incapable of keeping up with teachers’ 
and mothers’ speech rates. In Hull’s report, most teachers and parents were not aware 
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of how fast they spoke until their speech was recorded. They also did not understand 
the processing capacity and limitations of their children’s central nervous system to 
absorb the input information. As a result, this not only potentially indirectly 
jeopardised the children’s listening comprehension, but it could also result in 
wrongly diagnosing some children with learning difficulties in the classroom. Hull 
(2009) suggested that adults speaking too fast could overload children’s central 
nervous system and restrain their learning ability, and this highlights a key issue of 
the fast speech rate which potentially hinders children’s listening comprehension, 
and prevents them from responding in return. In addition, Hull claimed that, if the 
speech rate was reduced and the precision of articulation and voice were improved, 
this would significantly enhance the listening comprehension of children of all ages. 
However, it is not clear from the description whether Hull used a sufficient sample 
size. Hull’s research (2009) is still in the pioneering stage and more neurobiological 
research into children’s central nervous system is required to substantiate the details 
in relation to listening comprehension.  
 
Recent research by Seung and Chapman (2003) has investigated this area using an 
experimental design. This study has a particular relevance to my own research into 
various speech rates and speech strategies on the listening comprehension of children 
with DS. Therefore, I will analyse Seung and Chapman’s research in depth.  
 
2.2.1 Background of Seung and Chapman’s Research 
 
The purpose of Seung and Chapman’s research was to compare the performance of 
four groups in terms of the spoken recall of recorded stories at three presentation 
rates [(1) normal rate (3.0–3.2 words per second), (2) storyteller rate - slow rate (1.4–
1.5 words per second) with inflection, and (3) slow rate (1.4–1.5 words per second) 
without inflection] with each participant listening to a total of three different audio-
taped stories. Having heard it at various speaking rates, each individual was required 
to recall the story. Their story recall performance was audio and videotaped, and 
each story recall was transcribed by graduate assistants using a Systematic Analysis 
of Language Transcripts (SALT; Miller and Chapman, 1990). The scoring system 
was based upon a comparison between each participant’s transcribed story recall and 
the original story. The measurement of the story recall was through a verbatim 
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occurrence of the word content. If the child recalled a particular word more times 
than it actually occurred in the recorded story, the points were limited to the actual 
number of occurrences. For example, ‘monkey’ appeared 4 times in Story 1. 
Therefore, if a child recalled ‘monkey’ 6 times, his or her score was limited to 4.  
 
Seung and Chapman’s chosen subjects were 35 individuals with DS (aged between 5 
and 20), and three matched control groups of typically developing children, aged 2 to 
6 years (35 mental age group, 35 syntax comprehension group and 35 syntax 
production group). Their participants with DS were part of a longitudinal study and 
they tested the same individuals four times at approximately 2-year intervals. They 
recruited individuals with DS through the human subject core of the Waisman Centre 
in Madison, Wisconsin, United States of America, and also through newsletters for 
parent groups. Typically developing children were recruited through the database of 
local births at the human subject core, flyers at local stores, and bulletin boards in 
small towns outside Madison (Seung and Chapman, 2003).  
 
The main findings demonstrated that individuals with DS recalled more of the word 
content of the stories than the production-matched group although Seung and 
Chapman found that the overall story recall performance was poor in all four groups. 
At the normal speaking rate, children with DS could recall more words than the 
comprehension and production groups, but less than the mental age group. 
Individuals with DS performed particularly well at the slow speaking rate, with a 
mean number of 6.1 words, compared to the results for the normal and storyteller 
rates of 5.7 and 5.0, respectively. These results support my view that the slow 
speaking rate can significantly improve the listening comprehension of children with 
DS.  
 
2.2.2 Potential Problems with Seung and Chapman’s Research 
 
The three presentation rates in Seung and Chapman’s study (Section 2.2.1) were used 
to identify the most appropriate speaking rate to improve the children’s listening 
comprehension and to enable them to produce better results when retelling a story. 
The ability to retell a story immediately after listening to it requires an auditory 
working memory which stores verbatim information for a short period (Baddeley, 
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1990), language comprehension which processes the phonological and semantic 
aspects of language (Fletcher and Clayton, 1994), and long-term and semantic 
memories (Tulving, 1972). These results showed that individuals with DS achieved 
more at the slow speaking rate than the normal one, and that slow presentation with 
inflection does not boost the listening comprehension of children with DS, compared 
to the slow rate. When considering their results, they did not take account of the 
possibility of a floor effect whereby further reductions in speaking rates would 
provide no additional benefits to listening comprehension. Although Seung and 
Chapman did not think that the slow-rate condition sounded natural, my preliminary 
observations indicated that the use of varying speech rates could be beneficial 
(Chapter One). Their findings have encouraged me to explore a range of speech rates 
and speech strategies to improve the children’s listening comprehension in schools. 
 
Looking at each mean and standard deviation (SD) of the number of words recalled 
suggests that some children with DS recalled a considerable number of words from a 
story, while others were not able to produce a single proper word or sound. For 
example, at the normal speaking rate, the scores of the mean and the standard 
deviation were 5.7 and 5.0, respectively. This suggests that the range for the number 
of recalled words could be between 0.7 and 10.7. A similar situation appears in the 
‘storyteller’ speaking rate, 5.0 (mean) and 4.9 (SD), and also the ‘slow’ rate, 6.1 
(mean) and 5.7 (SD).  
 
There was a particularly interesting result for the syntax production group, which 
achieved a mean score of 2.9 for the slow rate with a standard deviation of 3.6. This 
suggests a skewed sample with the range for the number of recalled words, 
notionally being between -0.7 and 6.5 and therefore, according to this research, some 
children from this group may have had no recall at all. Interestingly, the authors did 
not comment on this point. In my opinion, a possible explanation of these results is 
that the chosen children had reached the limit of their listening comprehension ability 
and/or they were not interested in the story topics.  
 
Although the findings reveal that a slow speaking story presentation rate is 
‘generally’ suitable for children with DS, some of these children could not 
understand the story and found it more difficult to complete the research task. 
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However, the considerable differences between individual children in Seung and 
Chapman’s research (2003) were lost when the data were aggregated to report on the 
group as a whole. In contrast, my research method is to treat each child with DS as 
an individual case in order to meet their specific learning needs. 
 
Seung and Chapman’s methodology is based on a quantitative approach. Initially, the 
study carries out a listening ‘test’ on each participant with three different speaking 
rates in four groups, and an immediate story recall is conducted. An analysis of 
variance (ANOVA) was adopted to identify the impact of each variable. A large 
sample of 140 participants and massive story recall scores need to be analysed. Thus, 
it is appropriate to utilise the quantitative method carefully to identify the test results 
in order to make further generalisations. Furthermore, their research used the same 
story for each participant and this does not allow for variations in interest in the story 
topic by the different participants. In contrast, my research focuses on the listening 
comprehension of each child with DS, specifically considering each child’s 
individual capabilities. A small sample of three children has been identified. The 
study uses qualitative as well as quantitative approaches to collect the data, using a 
‘case study’, as its methodology, in which there is a personal learning file which 
establishes each child’s learning intervention and language support. The case study 
also conducts a listening comprehension test with various speech rates and speech 
strategies. The results are recorded in a file to encourage CTs and TAs to use the 
most suitable speech rate and/or speech strategy to enable the child with DS to 
maximise their learning potential. 
 
Seung and Chapman recognised the lack of visual support, in particular pictures 
related to the story, which impaired the success of story recall. Johnson (1988) 
claims that listening to audio-taped stories may have required more attention than 
watching a videotaped story, the images of which can greatly enhance the 
understanding of the storyline. Gibson et al. (1995) maintain that stories 
accompanied by pictures can improve the story recall performance of both children 
with a mild mental disorder (10-13 years old) and typically developing children (6-7 
years old). In addition, Berman (1995) declares that using pictures can massively 
attract the children’s attention and keep their interest during storytelling. Since this 
suggests that pictures are valuable props, these have been adopted in my research and 
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will be shown alongside the recorded stories with the various speech rates and speech 
strategies. 
 
A potential problem with Seung and Chapman’s study (2003) is that they used 
several different transcribers, and although they attempted to reduce interpretation 
errors and avoid disagreements between transcribers, some element of subjective 
judgement during the transcription was inevitable. In comparison, my research will 
adopt a traditional assessment using ‘question and answer sheets’ with a 
pictorial/word multiple choice format. The children are required to point at one 
answer for each question. This method provides the children with a clear and simple 
option to focus on listening comprehension rather than writing answers or drawing 
pictures to show their understanding. Credit is given for each appropriate answer. 
This will be detailed in Chapter Three.  
 
Seung and Chapman suggest that a slow story speaking rate with pictures could be 
the most appropriate teaching method for CTs or other educators to use for children 
with DS to achieve a better listening comprehension. However, they clearly need to 
pay more attention to the effect of individual differences. This is why my research 
has determined to use a case study approach to take account of the differences 
between each child. 
 
2.2.3 Verbal Memory Training  
 
After Seung and Chapman’s study (2003), a further literature search found only 
limited research with regard to the impact of the speech rate and recalling assessment 
of children with DS. However, a study was carried out by Conners et al. (2008) to 
improve digit span of children with DS. The aim of Conners et al.’s study was to 
concentrate purely on improving the children’s listening memory directly. The 
‘verbal memory’ training was to ask 16 children with DS, aged between 6 and 14 
years old, to follow a pattern of listening to digits and thereafter repeat as many as 
they could. The digits were delivered only in spoken form (verbal method) and no 
visual materials were involved. Parents of children with DS read out digits to them, 
for example, if the list was 4-7-3, the parent would start by saying ‘4’ and the child 
repeated ‘4’. Then the parent would say ‘7’ and the child would repeat ‘4-7’. Finally, 
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the parent would say ‘3’ and the child would repeat ‘4-7-3’. If the children 
successfully said the correct digits, parents then increased the number of digits in the 
lists. For example, the parents could start by using just 2 digits and then move on to 
3, then 4, then 5 digits and so on. If a prompt was required, parents then gave the 
starting sound of the digit. 
 
In order to ensure that any gain from the verbal memory training programme was 
specific to the training, an alternative intervention was to use visual activities as a 
comparison. The visual activities were visual-based exercises, such as dot-to-dot and 
matching shapes. The children with DS were put into 2 groups. Group one started 
with verbal memory training for 3 months, followed by 3 months of visual activities 
and a final 3-month verbal memory training. Group 2 had the opposite schedule. 
Parents of children with DS were trained to conduct the intervention programmes 
and the intervention training session took place for 10 minutes, 5 times each week for 
3 months. At the end of the whole training programme, the results showed a small 
but significant increase in digit span for children with DS (Conners et al., 2008). 
 
There are some important messages from Conners et al.’s study (2008). Firstly, the 
study demonstrated that some children were able to make significant progress and 
recall more digits progressively after the intervention training but others might make 
less or no progress. The key message conveys that children with DS have different 
learning development and we, as researchers or teachers, need to regard children 
with DS as an individual in order to meet their specific learning needs. Secondly, the 
study also highlighted the importance of active parental supports, which could 
significantly improve a child’s academic education. They were able to implement the 
training at home and record the progress of their children. This required tremendous 
perseverance, patience and commitment as parents had to do it 5 times a week for 3 
months.  
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2.3 Research Framework: Working Memory 
  
‘Memory is the mental capacity to store and, later, recall and 
recognise events that were previously experienced.’     
     
      (Zimbardo et al., 1995: 288) 
 
The ability to retell a story immediately after listening to it requires an auditory 
working memory which stores verbatim information for a short period (Baddeley, 
1990), language comprehension which processes the phonological and semantic 
aspects of language (Fletcher and Clayton, 1994), and long-term and semantic 
memories (Tulving, 1972). During the 60s and 70s, there were a number of attempts 
to construct a model of the human memory system, most of which considered 
memory to consist of a number of stores distinguished by the time they held 
information (Hulme and Mackenzie, 1992).  One of the most influential human 
memory systems proposed was the multi-store model, by Atkinson and Shiffrin 
(1968), which divided memory into three major types of store: a sensory store; a 
short-term store (STS); and a long-term store (LTS) (see Diagram 1).   
 
Diagram 1: Human beings’ memory system (Atkinson and Shiffrin’s model of 
memory, 1968) 
 
 
 
Environment Input                                   (Rehearsal)                  (Storage) 
                                                                               
 
 
 
                         (Retrieval) 
 
 
* Iconic memory: visual sensory memory 
 ** Echoic memory: auditory sensory memory  
 
 
 
Sensory memory 
1. iconic memory * 
2. echoic memory ** 
3. others 
Short-term 
(working) 
memory 
Long-term 
memory Attention 
 
 
Information lost Information lost Information lost 
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2.3.1 Atkinson and Shiffrin’s Multi-Store Memory Model 
 
In terms of sensory memory, the brain cells are stimulated by experiences from the 
environment, some of which are briefly captured in the sensory memory. A sensory 
memory exists for less than a few seconds before some information is moved on into 
the short-term memory. Unless a person rehearses or organises it quickly, this 
information will disappear forever (Atkinson and Shiffrin, 1968; Baddeley, 1990). 
With a presumed duration of less than a few seconds, the sensory store is able to hold 
major visual or auditory information, the visual store of which is sometimes referred 
to as an iconic memory, and the auditory counterpart of which is known as an echoic 
memory (Goswami, 1998). 
 
Once the retained information passes into the short-term memory, the mechanism of 
this memory performs various control activities, including coding, decision and 
retrieval strategies, and especially the control of rehearsal, which is thought to be the 
basis on which all information passes into a permanent long-term store (Atkinson 
and Shiffrin, 1968; Baddeley, 1990). Baddeley and Hitch (1974) proposed a model of 
working memory in an attempt to describe a more accurate model of short-term 
memory. Their version of short-term memory (1974) considers it to be a ‘working’ 
memory rather than just a memory store. The working memory system was to 
temporarily hold information and manipulate cognitive skills, such as reasoning, 
comprehending and learning (Baddeley, 1986, 1990, 1999; Child, 1997). Memories 
in the short-term memory are fragile, but they are not as frail as those in the sensory 
memory. These memories can be lost within about 30 seconds unless they are 
repeatedly written down or subvocally said to oneself (Brown, 2004). The working 
memory contains three subsystems: the central executive, the visuo-spatial sketchpad 
and the phonological loop (Baddeley and Hitch, 1974; Baddeley, 1986, 1990, 1999; 
Goswami, 1998). The central executive is mainly an attentional system which 
manipulates and monitors the operation of the other two working memory activities. 
The visuo-spatial sketchpad basically retains visual and spatial information and 
material. The phonological loop is primarily for the storage of verbal information in 
the form of speech sounds (Baddeley, 1986, 1990, 1999; Goswami, 1998). The detail 
of the working memory system will be discussed in Section 2.3.3. 
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Information does not fade upon entering the long-term memory system, unlike that in 
the sensory and short-term memory systems, but it seems to be stored permanently in 
most settings (Baddeley and Hitch, 1974; Baddeley, 1986, 1990, 1999; Child, 1997).  
However, the long-term memory has an enormous storage capacity, and memories 
from long ago can be retrieved by individual mind process and in some cases, in 
great detail (Child, 1997). 
 
2.3.2 Levels of Processing  
 
Craik (1980) contends that early information processing models were more 
concerned with the structure rather than the process of cognition. Craik criticises the 
previous models of sensory memory, short-term memory and long-term memory 
which cannot demonstrate the processes which determine what will be remembered 
(1980). Therefore, Craik and Lockhart (1972) propose a ‘level of processing’ 
approach where ‘the more deeply an item is processed, the better it will be 
remembered, with information processed in superficial sensory terms giving rise to 
relatively short-lived traces, phonological processing producing a somewhat more 
durable trace, and deep semantic processing producing the most durable learning.’ 
(p. 64)  
 
Craik and Lockhart (1972) argue that long-term memory traces are built as a 
consequence of the processes which occur at the time of learning, and they present a 
model which primarily distinguishes between the shallow and deep processing of an 
event.  For example, the shallow way of processing the word ‘TRAIN’ to stand out in 
a sentence, is to observe it in capital letters, because shallow processing only deals 
with the physical characteristics of the word (in terms of spoken words, this would be 
equivalent to speaking softly or loudly). A deeper approach would be to observe that 
the word refers to a form of transportation. With this deeper processing, its meaning 
would not only be presented, but could be memorised at the same time (Craik and 
Lockhart, 1972; Benjafield, 1992). This deep serial processing is hypothesised to 
lead to more permanent ‘memory traces’. Craik and Lockhart postulate that the 
human cognitive system is designed for perception and understanding and that 
memory is a record of the operations carried out when an event is processed.  
Therefore, it is considered that the more deeply an event is processed, the more it can 
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be comprehended and retrieved (Craik and Lockhart, 1972; Baddeley, 1990; 
Benjafield, 1992; Eysenck and Keane, 1994). In a school learning environment, it is 
important for children not only to recognise the words by sound, but also to 
understand the meaning of the word in a particular context. On this basis, children 
will be able to remember more and meaningful words. 
 
Following Atkinson and Shiffrin’s (1968) multi-store memory model, Baddeley and 
Hitch (1974) proposed an influential hypothesis of working memory which further 
elaborates the human memory process. 
 
2.3.3 Background of Baddeley and Hitch’s Working Memory 
 
A significant amount of cognitive, behavioural research has been conducted into 
‘working memory’. Various definitions have appeared, but a theory-independent 
definition may claim that ‘working memory is a collection of mental processes which 
permit information to be held temporarily in an accessible state, in the service of 
some mental tasks’ (Cowan, 1998, p.77). In the structure of memory, the role of the 
working memory may be considered to be a gateway between sensory input and 
long-term memory (Baddeley, 1999). The tasks can involve immediate recall, 
listening comprehension or mental arithmetic. For example, in terms of a listening 
comprehension task, it is often the case that the intended meaning of a word within a 
sentence is unclear until subsequent words in the sentence are presented to enable an 
understanding of the whole context. It is necessary for the working memory to hold 
words in the mind in some form until their meanings can be interpreted in light of the 
remainder of the sentence (Cowan, 1998). Another example of an activity which 
exercises working memory frequently is mental arithmetic. Attempting to multiply 
two numbers 43 and 67 together as an example could be very challenging without 
using either a pen and paper or a calculator. To complete this task, an individual will 
need to store the two numbers in their working memory and then adopt the 
multiplication rules to work out the products of successive pairs of numbers. The 
products will be added to the working memory as they are calculated. Finally the 
total products held in the working memory will be added together. The mental 
process of storing and re-using numbers imposes heavy and significant demands of 
working memory within a limited period of time. Bearing this in mind, during a 
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maths lesson, children are required to practise their arithmetic and understand 
teachers’ speech. This places a tremendous burden on their working memory. 
Without working memory, it would be impossible to complete a complicated mental 
activity (Gathercole and Alloway, 2008). 
 
The term ‘working memory’ appears to have been first used by Miller, Galanter and 
Pribram (1960). Atkinson and Shiffrin (1968) refer to this term as a unitary short-
term storage, while Baddeley and Hitch (1974) propose that their working memory is 
a limited-capacity system, capable of storing and processing information 
simultaneously for a short period of time (about 20-30 seconds without rehearsal). 
However, due to the restricted capacity and the imposition of either excess storage or 
processing demands during an on-going cognitive exercise, for instance mental 
arithmetic, the stored information in this temporary memory system will decay over 
time. Baddeley and Hitch (1974) also emphasise the functional importance of their 
three-component model comprising: a central executive and two slave components - 
a phonological loop and a visuo-spatial sketchpad (Baddeley and Hitch, 1974; 
Baddeley, 1986, 1990, 1999, 2003; Buckley, 2008; Gathercole and Alloway, 2008) 
(see Diagram 2).  
 
Diagram 2: Working memory model (Baddeley and Hitch, 1974) 
 
 
 
 
 
Visuo-spatial Sketchpad  
(*visual-spatial short-term memory ) 
Central executive Phonological loop  
(*verbal short-term memory) 
      *Terms used in Buckley (2008) and Gathercole and Alloway (2008) 
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The central executive is like a manager who is responsible for manipulating and 
coordinating the input and output of information to and from the subsidiary systems, 
for retrieving information from other memory systems such as the long-term 
memory, and for processing and storing information (Baddeley and Hitch, 1974; 
Baddeley, 1986, 2000, 2003; Buckley, 2008; Gathercole and Alloway, 2008).  
 
The phonological loop as a whole holds speech-based information, such as words, 
sentences and numbers for short periods of time (Baddeley and Hitch, 1974; 
Baddeley, 1986, 2000, 2003; Buckley, 2008; Gathercole and Alloway, 2008) and the 
verbal information is stored and located in the left hemisphere of the brain (Buckley, 
2008). Although the terminology was changed from the ‘phonemic buffer’ (Baddeley 
and Hitch, 1974) to the ‘articulatory loop’ (Baddeley, 1986) and eventually became 
the ‘phonological loop’ (Baddeley, 1990), the essence of the model has been 
retained. Baddeley (1986) proposes that the phonological loop has a limited capacity 
and is assumed to consist of two components: (1) a phonological store, which can 
hold acoustic or speech-based information for 2 seconds, and (2) an articulatory 
process, which serves to maintain decaying representations in the phonological store. 
According to Baddeley’s model, any auditory verbal information is assumed to be 
automatically kept in the phonological store. Visual presented materials, such as 
words, can be transformed into phonological code by silent rehearsal, namely 
subvocally reading words. The sound of the words can be encoded and saved in the 
phonological store. Baddeley further explains that the phonological store acts as an 
‘inner ear’, remembering speech sounds in their temporal order, whilst the rehearsal 
process acts as an ‘inner voice’ and repeats the series of words on a loop to prevent 
them from decay (Baddeley, 1986). For example, when we attempt to remember a 
telephone number for a few seconds by muttering it to ourselves, we use the 
phonological store. When we are preparing to speak aloud, the articulatory control 
organises information in a temporal and serial fashion, and deals with verbal 
information in terms of its articulation (Baddeley, 2002). In addition, the loop is also 
required to transform non-phonological input, such as words or pictures, into a 
phonological form to be maintained in the store (Engle and Conway, 1998).  
 
 
50 
 
The capacity of the phonological loop component is seen to be a vital aspect of 
vocabulary acquisition and its essential function is to learn the sound patterns of new 
words (Baddeley, 1986). Baddeley et al. (1998) suggest that ‘the function of the 
phonological loop is not to remember familiar words, but to help learn new words’ 
(p. 158). They further claim that children with a strong phonological loop function 
can benefit by acquiring new words in either their native language or a foreign 
language. The study of language acquisition has focused on some domains of skills 
which are needed by children in order to be competent speakers of their native 
language, and a conservative estimate suggests that the average 5 year-old child will 
have learnt more than 2,000 words (Smith, 1926, cited in Baddeley et al., 1998) and 
will obtain up to 3,000 more per year in future school years (Nagy and Herman, 
1987). However, Gathercole and Pickering (2000) suggest that children with poor 
central executive and phonological loop capacities will have greater than normal 
difficulty in studying the key National Curriculum subjects of English and 
Mathematics. It seems likely that the working memory capacity has important 
consequences for a child’s ability to acquire knowledge and develop new complex 
abilities in the educational context. In line with previous research in terms of the 
weakness of the phonological loop, my research aims to investigate how aspects of 
the phonological loop can affect the listening comprehension of children with DS. 
 
The visuo-spatial sketchpad is used for the processing and storage of visual and 
spatial information in the right hemisphere of the brain (Buckley, 2008) and for 
encoding verbal materials into a form of ‘imagery’ (Gathercole and Baddeley, 1993, 
p. 17). In some respects, the visuo-spatial sketchpad is similar to the phonological 
loop because it deals with more than one stimulus at a time and has the ability to 
rehearse information. The visual working memory is also limited in capacity, 
typically, to about three or four objects (Baddeley, 2003). Baddeley (1990) states 
that, like the phonological loop, ‘the visuo-spatial sketchpad can be fed either 
directly through perception, in this case visual perception, or indirectly through the 
generation of a visual image’ (p. 109).  
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However, the visuo-spatial sketch pad contains visual or spatial information rather 
than the phoneme information used by the phonological loop, and researchers have 
argued that the visual (the visual cache) and the spatial (the inner scribe) components 
of the working memory are functionally separate systems (Baddeley, 1990; Logie, 
1995). Accordingly, the visual and spatial working memory are assumed to be a 
visual temporary store and a spatial temporary store.  
 
2.3.4 Criticism of Working Memory 
 
Research on working memory has been reviewed by Baddeley (1999, 2000). 
Basically, new information is temporarily stored in the working memory while its 
meaning is determined prior to its transfer to the more permanent long-term memory. 
A characteristic of the working memory is its limited capacity and its vulnerability to 
loss of information from displacement by further incoming information. Information 
is processed by either, or both, the phonological loop or the visuo-spatial sketchpad. 
The central executive is responsible for the control and integration of information 
from the phonological loop and visuo-spatial sketch pad (Baddeley, 1999; 2000). 
However, there are some unclear processes in the working memory, such as ‘How 
incoming information is processed?’, ‘What limits how much information can be 
processed at any time?’ and ‘What determines the chance of information being 
retained in long-term memory?’ Another question concerns whether or not the 
articulatory rehearsal process occurs each time verbal stimuli are presented to the 
phonological loop system. If it does not, what determines the initiation of the 
articulatory rehearsal process? 
 
The model states that auditory verbal stimuli are registered automatically in the 
phonological input store within the phonological loop. However, the model does not 
clearly explain how the two components of the phonological loop work and whether 
the phonological input store and the articulatory rehearsal process work serially, or in 
parallel, for auditory verbal stimuli. Studies have shown that the phonological loop 
lasts for about 1.5 to 2 seconds (Baddeley, Thompson and Buchanan, 1975; 
Baddeley, 1986), but how the time is distributed to the components within the 
phonological loop is unspecified. Therefore, brain function research may be required 
to facilitate a better understanding of the working memory model.  
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2.3.5 A New Solution: An Episodic Buffer 
 
Baddeley (2000; see Diagram 3) proposes a new component, the episodic buffer, 
which has a limited-capacity temporary storage system, and is specifically designed 
to give an account of the interface between the slave systems, the central executive 
and the long-term memory. Andrade (2001) explains that the purpose of ‘inserting’ a 
buffer is to provide a theoretical mechanism for considering a whole range of 
integrating information from slave systems and the long-term memory into coherent 
episodes under the control of the central executive. Baddeley (2002) emphasises that 
the multi-component approach to working memory aims to focus on its structure, and 
to understand the way in which information is temporarily stored, rather than 
processing complex information. It is hoped that more investigations into the new 
working memory model will be conducted to establish its veracity. 
 
Diagram 3 An episodic buffer (Baddeley, 2000) 
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2.4   Measurement of Working Memory: Memory Span Tests 
 
In order to look at research that indicates how memory develops, it is first important 
to look at how memory is tested. The following section will review the literature of 
memory span tests.  
 
2.4.1 Non-Words Memory Tests 
 
A scientific study of the concept of cognition only began about 100 years ago. The 
German psychologist, Herman Ebbinghaus created a memory recall test made up of a 
list of simple nonsense syllables. A nonsense syllable is a consonant-vowel-
consonant combination, where the consonants do not repeat, and the whole syllable 
does not have any prior meaning, such as DAX and BOJ. Ebbinghaus attempted to 
investigate how such syllables were learnt and forgotten. He used himself as the only 
subject, which has been criticised by numerous researchers due to the lack of 
samples in the experiment. Ebbinghaus’ method has established today’s 
memorisation and recall tests of a list of numbers, unrelated words or nonsense 
words for measuring the capacity of working memory (Baddeley, 1997).  
 
2.4.2 Digit Span Tests 
 
The first systematic experimental work to measure memory span for educational 
purposes was conducted by a schoolmaster, Joseph Jacobs, in 1887 (Baddeley, 
1997). He was interested in his pupils’ memory capacity and created an assessment 
for which a sequence of numbers or letters was read to the children and then the 
pupils were asked to repeat the items back exactly in the same order. Memory span 
was the longest sequence of items recalled accurately at least 50% of the time. Jacobs 
found that the average numbers of recalled items was between 5 to 9, which the 
children performed better at recalling digits (9.3 items) than letters (7.3 items). 
Another finding was that both digit and letter spans increased with age. This early 
report suggested that the short-term memory indeed had a limited storage between 5 
to 9 items.  
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2.4.3 Memory Span Tests on Typically Developing Children  
 
In terms of the digit span test, much research has been dedicated to studying 
children’s memory span in order to understand what triggers the increase in the 
memory span and how this relates to the age group of the children. Pickering and 
Gathercole (2001) investigated typically developing children, aged between 4.7 and 
5.6 years, and found that 80% of them could remember a digit span of between 4 and 
5 items. Interestingly, a significant proportion of typically developing adolescents, 
aged between 14.9 and 15.9 years, were able to achieve a digit span of 5 items 
(37%), 6 items (27%) and 7 items (23%). When comparing these two groups of 
children, 2% of the older group surprisingly recalled a digit span of 9 items, whereas 
none of the younger children were able to remember 6 items or more. This raises the 
question of why the older children were capable of holding more items than the 
younger and one suggestion indicates that the sub-vocal rehearsal technique, which is 
developed at about the age of 7 years, greatly helps children temporarily hold items 
during a task (Gathercole and Hitch, 1993; Pickering and Gathercole, 2001). 
 
Recently, Pickering (2006) observed children’s responses during digit span tasks and 
found that children dealt with the tasks differently depending on their age. Children 
of about 4 and 5 years old were frequently observed to adopt a relatively passive 
approach to the task. They would be listening to a list of digits without any intention 
of undertaking any processing action of the items during the presentation or before 
the recall. In contrast, children of around 7 years of age and older were mostly 
capable of repeating each digit to themselves in the sequence during the presentation. 
They were able to repeat them either out loud or silently, such as fingers counting, 
head nodding and eye movements. Although children may adopt some useful 
rehearsal techniques, Pickering (2006) found that they often fail to group a list of 
digits together and rehearse them as a sequence.  
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2.4.4 Memory Span Tests on Children with DS 
 
Digit span tests 
 
The assessment of the verbal short-term memory in individuals with DS is 
commonly based on two memory tasks, namely the digit span test and the word span 
test. For these tests, participants listen to lists of spoken items, both numbers and 
words. They are then required to repeat immediately in the correct serial order. The 
individual’s verbal short-term memory span is determined by the maximum number 
of items they can repeat correctly (Jarrold, Baddeley and Phillips, 2002). A study by 
Kay-Raining Bird and Chapman (1994) found that the mean digit span of a group of 
forty-seven children and adolescents with DS was approximately 3.5 items. Children 
with DS demonstrate a relatively poor memory span compared with their typically 
developing peers, the majority of whom achieved a digit span of over at least 5 items 
(Pickering and Gathercole, 2001; see Section 2.4.3). 
 
However, Laws (1998) argues that most research, which used digit spans to assess 
auditory short-term memory of individuals with DS, could have questionable 
reliability and validity. Firstly, children and adolescents with DS have variable 
knowledge and experience of numbers. They have poor number skills for their 
mental age when matched with pre-school children (Gelman and Cohen, 1988). Their 
actual experience of numbers depends, to a large extent, on the type of school 
attended, with children at mainstream schools achieving higher levels of numerical 
skills than those in special education (Sloper et al., 1990). Secondly, numerical skills, 
such as counting, may also be related to receptive vocabulary (Caycho, Gunn and 
Siegal, 1991) or to the understanding of grammar (Nye, Clibbens and Bird, 1995). If 
familiarity with numbers influences the memory for digits, as seems likely, and if 
familiarity also depends on the level of vocabulary knowledge, then it may be 
difficult to interpret any relationship between vocabulary and digital span. Thirdly, 
there can be problems in explaining the task demands of digit span tests to some 
children with DS, since some need to be persuaded to wait for the sequence of 
numbers to be completed before they begin to repeat them. Some children reverse the 
order of pairs or sequences of numbers, and it is difficult to know whether this is due 
to lack of understanding of the task requirements or to some other cause, such as a 
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dysfunctional phonological loop. These considerations suggest that the reliability and 
validity of digit span as a test of phonological memory may be compromised in terms 
of this group of children. One implication of this is that digit span, while the most 
commonly used measure of the working memory, is arguably a less sensitive 
measure than non-word tasks. They appear to produce fewer recall differences 
whereas non-word tasks produce higher recall difficulties because of the unfamiliar 
phonological presentation (Pickering, 2006). 
 
Word span tests 
 
Gathercole et al. (1994) created the Children’s Test of Non-word Repetition 
(CNRep), which involves the presentation of unfamiliar phonological items (non-
words) such as ‘sep’ or ‘fenneriser’, which the children are asked to repeat. The test 
results provide an indication of phonological memory skills, which means that the 
more accurately the children can repeat, the better their phonological memory skills. 
Non-word repetition has been widely used to test a range of individuals, from 
neuropsychological patients with language deficits to children/people with 
developmental language problems. However, in digit span test, there is a risk of 
individual variation due to possible lack of familiarity with some of the numbers 
used. The use of the non-word repetition test can avoid this problem as the words are 
unfamiliar to all (Gathercole et al., 1994).  
 
However, non-word repetition is considered as being inappropriate for individuals 
with speech pathologies, and researchers have screened out subjects with speech 
problems from their samples for the obvious reason that they will find the 
articulation of non-words difficult. People with DS experience complex speech 
difficulties due to impairments at almost every level of the speech production 
process. Some of them may have poor muscular control of the tongue, difficulty in 
tongue tip control, and also in planning to speak a string of sequences (Hamilton, 
1993). These problems denote poorer intelligibility in the speech of children with DS 
compared with those with other learning disabilities (Rosin et al., 1988). In addition, 
it is well established that about 40% of individuals with DS experience hearing 
deficits, which may be severe in 10%-15% of cases (Marcell, 1995). Since speech 
production and hearing factors may account for a large share of the variance in test 
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scores, it is possible that non-word repetition may not prove to be such a useful tool 
for revealing the phonological memory skills in DS. The role played by memory in 
non-word repetition may not be apparent if children with DS have difficulty in 
hearing the words and/or are incapable of speaking the answer clearly (Laws, 1998).  
The above findings will be duly considered during the evaluation of my own research 
which will not only take children’s verbal responses into account but will also 
consider their physical interactions, such as Makaton signing. 
 
2.4.5 Individual Differences in Working Memory Capacity 
 
In terms of Baddeley and Hitch’s (1974) working memory structure, the 
phonological loop and the visuo-spatial sketchpad are maintenance systems, 
controlled by the central executive, which is a flexible workspace with limited 
capacity. The ‘capacity’ is thought to be ‘an energy source that some people have 
more than other people have’ (Just and Carpenter, 1992, p. 124). For example, a 
person with a larger memory capacity for language comprehension is able to draw on 
a larger supply of resources. Moreover, the central executive, as a control and 
coordinating system, is assumed to have processing as well as storage functions 
which compete for limited memory resources. Hence, the more demanding processes 
consume more of the available memory capacity, decreasing the amount of 
additional information which can be stored and maintained in the working memory. 
Consequently, when a greater effort is required to process certain information, less 
capacity remains to store the products resulting from that processing. Thus, the 
information processing operation of the working memory is limited in two ways, 
namely capacity and processing speed (Baddeley, 1999). 
 
Daneman and Carpenter (1980, 1983) argue that there is a relationship between 
individual differences in working memory capacity and the limitation of reading 
comprehension. They hypothesise that the working memory is used to represent the 
strategies and skills engaged in a complex mental task, such as reading, with the 
remaining capacity used to store the resulting products of the reading 
comprehension. They suggest that, while information is being processed and the 
products of this processing are being stored, the two functions, processing and 
storage, compete for the limited capacity available to the working memory. The end 
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result may be either more processing with less storage of information, or vice versa. 
Daneman and Carpenter (1980, 1983) and Baddeley (2000) also emphasise that there 
is a possibility that the working memory capacity may actually reflect differences in 
the efficiency of processing strategies or skills rather than differences in the working 
memory capacity. In reality, it appears likely that there are differences, both in 
capacity and in skill efficiency. 
 
Since the working memory is capacity and time limited and is involved in the control 
of processing current information, it sets a limit on higher level processing, such as 
reading and conversation. For example, when listening to a spoken message, a person 
hears sounds in a sequential order and then interprets their meaning accordingly. The 
working memory immediately co-ordinates the moment-to-moment processing while 
incoming sounds are decoded into words. Word meanings are accessed, grammatical 
structures are formed, and the meaning of the message is recognised. If the working 
memory is extremely limited, the comprehension process may break down, 
particularly in the case of a long message (Conners, Rosenquist and Taylor, 2001). 
This will be taken into account in my research tests and I will consciously avoid 
using long sentences to assess the listening comprehension of children with DS. 
 
Children’s working memory skills can also be correlated with their performance in 
school. Alloway et al. (2005) investigated whether the links between aspects of the 
working memory function and academic attainments established in later life could be 
traced back to the early stage of the school entry baseline assessment. Their 
investigation involved 194 children, aged 4 and 5 years. The results showed that 
children with high scores in the phonological working memory are likely to do well 
in listening, reading and writing. Similar research was undertaken by Gathercole and 
Pickering (2000) to investigate whether or not working memory abilities were 
associated with the national curriculum attainment levels at the age of 7. The 
conclusion suggested that children with high scores on a visuo-spatial working 
memory would be expected to perform well in mathematics. These two studies 
highlight a strong academic connection between children’s working memory skills 
and their subject achievements. 
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2.4.6 Working Memory Deficits of Individuals with DS: Auditory and Visual 
Deficits 
 
As previously discussed, memory plays an essential role in human beings’ daily 
cognitive activities, for example, reading, reasoning and language comprehension. 
Poor memory performance is usually linked with learning difficulties. Detterman 
(1979) claims that all of the storage and processes of memory systems are considered 
to be deficient to a greater or lesser extent in individuals with general learning 
difficulties. In addition, the short-term retention of verbal information is vital in a 
range of educational learning skills, such as reading, comprehension, and producing 
language; subsequently, a problematic short-term memory could lead to pervasive 
cognitive deficits in people with learning difficulties (Hulme and Mackenzie, 1992). 
 
Individuals with DS have been identified as suffering from working memory deficit. 
The previous section describes the structure of Baddeley and Hitch’s (1974) working 
memory model, which has three components, namely the central executive, the 
phonological loop and the visuo-spatial sketchpad. Little research has been done into 
these components and the cause of learning problems of the central executive of 
children with DS has yet to be established (Jarrod and Baddeley, 2001). In terms of 
specific problems in the working memory, a number of research studies suggest that 
these problems could potentially lie within either or both the phonological loop 
and/or the visuo-spatial sketchpad.  
 
Problems in visuo-spatial sketchpad 
 
In terms of the visuo-spatial sketchpad, Jarrold and Baddeley (1997) use the Corsi 
block tapping test to assess the visuo-spatial analogue of the digit span of individuals 
with DS. This task requires participants to watch a member of the research team 
tapping out a sequence of spatial locations on a board and then attempt to reproduce 
the same sequence (Corsi, cited in Milner, 1971). The results showed that individuals 
with DS were able to complete most of the tasks and had a relatively unimpaired 
visuo-spatial short-term memory. This indicated that individuals with DS performed 
better visually than they did in the auditory task performance. This view was also 
supported by the Down’s Syndrome Association (Alton, 2006), which recommended 
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parents of DS and teachers to make learning visual for children with DS, for 
example, learning key words with pictures or symbols and developing a child-
suitable diagram for subject-related words. 
 
Problems with the phonological loop  
 
The function of the phonological loop is closely related to many day-to-day school-
based activities. It has been suggested that it plays a vital role in vocabulary 
acquisition and language development (Gathercole and Baddeley, 1993), in learning 
to read and write, and in the development of speech production in typically 
developing children (Adam and Gathercole, 1995).  
 
Gibson (1978) claims that people with DS have fewer articulation skills and many 
studies have been conducted to investigate whether or not the phonological loop 
could be the cause. Using the concept of the working memory, it may be 
hypothesised that people with DS have a weakness in the ‘phonological loop’, and 
this is considered to be related to language learning. The phonological loop has two 
subsystems: a phonological store, holding information in the form of sound, and an 
articulatory rehearsal system, maintaining decaying sound information (Baddeley 
and Hitch, 1974; Baddeley, 1986). Marcell and Armstrong (1982) also claim that 
potential problems with the phonological loop system could be the reason for the 
reduced listening comprehension of individuals with DS in that they require a longer 
time to process incoming information, and there can be a delay of several seconds 
between hearing a question and responding. As a result, the auditory memory of 
children with DS starts to decay and, in the end, it is less likely for them to have 
complete answers. One suggestion to reduce their memory decay and also improve 
their responses could be to shorten or simplify questions or instructions (Marcell and 
Armstrong, 1982). Thus, children with DS could enhance their understanding of 
speech and potentially improve their rate of response. 
 
Pueschel (1988) evaluated recognition and memory recall of children with DS. A 
recognition memory test was undertaken to identify whether or not a stimulus had 
been previously encountered. A recall memory test identifies whether or not a child 
is able to reproduce a stimulus by using either auditory or visual input with verbal 
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and non-verbal responses. The results showed that children with DS had weaknesses 
in both auditory and visual storage, and retrieval. Recent research suggests that this 
deficit is not caused by a dysfunction of articulatory (speaking) rehearsal (Seung and 
Chapman, 2000; Jarrold et al., 2002). One of the measures is the word length effect 
in the verbal short-term memory. This is a situation whereby more words of a shorter 
duration can be recalled than those of a longer duration, implying that the ability to 
recall a list of items correctly depends on the time taken to rehearse or output that list 
(Baddeley et al., 1975). However, other research suggests that a poor articulation rate 
underlies the phonological memory problems found in DS because this would make 
rehearsal less efficient (Kay-Raining Bird and Chapman, 1994). My research will 
therefore further explore the impact of speech strategies, such as my adaptation of 
chunking information by means of gaps between words, phrases and sentences.  
 
Input and output factors: hearing and speech deficits 
 
The trade-off between processing and storage capacity recognised by Daneman and 
Carpenter (1980, 1983; see Section 2.4.5) demonstrates how short-term memory 
difficulties can have an effect on language comprehension and production. In terms 
of comprehension, Sininger et al. (1989) note that failure to rapidly process ‘the 
incoming speech signal, and/or its structural and meaningful implication’ (p. 296) 
could result in a distortion or loss of information. 
 
Verbal short-term memory tests, such as digit or word span tests, are typically 
presented in an auditory method. Undoubtedly, if individuals have encountered 
difficulty in hearing, identifying and discriminating numbers or words which are 
shown to them, their recall is expected to be poor, regardless of the condition of their 
verbal short-term memory. It is well known that individuals with DS suffer from 
hearing difficulties (Marcell, 1995; Shott et al., 2001). This illustrates the key issue 
of selecting appropriate samples, which will be screened to make sure that the 
research subjects have no trouble with hearing and that they will be able to respond 
to questions either verbally or physically, for example, writing or signing. 
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2.5 Do Children with DS Rehearse? 
 
The evidence so far has suggested that capacity and processing speed are two factors 
that limit the short-term memory of children with DS but a third element may also 
contribute, namely children’s memory strategies, for instance rehearsal. As 
previously described, Baddeley and Hitch’s version of the working memory (1974) is 
of a temporary storage to hold incoming information and manipulate cognitive skills, 
such as reasoning, comprehension, and learning (Baddeley, 1986; 1990; 1999; Child, 
1997). Memories in the short-term memory are fragile unless they have been 
rehearsed for storing in the long-term memory. Otherwise, these memories can be 
lost within about 30 seconds (Brown, 2004). This demonstrates the importance of a 
rehearsal technique, and raises the question of whether children with DS rehearse in 
order to avoid memory loss. 
 
Hulme and Mackenzie (1992) conducted a qualitative analysis of verbal short-term 
memory in children with a mental disability, based on Baddeley’s model of the 
working memory. Their study tested for phonologically similar and dissimilar verbal 
sequences in three groups of children: (1) pupils with DS, (2) children with a mental 
disability of various aetiologies and (3) a group of mental age-matched typically 
developing children. Examples of similar and dissimilar sequences are CAT, MAT, 
RAT and TRAIN, SPOON, HORSE respectively (Hulme and Mackenzie, 1992). The 
test assessed the word length effect on all three groups of children. The word length 
effect is a phenomenon which involves an individual’s capacity to recall short words 
better than long ones. Words which take less time to pronounce are more easily 
remembered (Baddeley, Thomson and Buchanan, 1975). Hulme and Mackenzie also 
evaluated articulatory (speaking) speed using vocalisation tasks of syllable 
sequences. The results showed that individuals with mental disability (Down and 
non-Down syndrome) had limited memory spans, compared with typically 
developing children, in the assessment of phonologically similar and dissimilar 
verbal sequences. The results also demonstrated that no significant correlation 
emerged between the articulatory speed and span size in children with DS and other 
children with mental disability, whereas a strong significant correlation appeared in 
typically developing children. Hulme and Mackenzie considered that the relationship 
63 
 
between the articulatory speed and the memory spans was a key indicator, based on 
evidence of a reduced contribution of the articulatory loop to the verbal span of 
people with mental disability. In particular, Hulme and Mackenzie (1992) considered 
that mentally disabled people tended not to rehearse the verbal sequences, which 
would then decay rapidly from the phonological store.  
 
Jarrold, Baddeley and Phillips (1999) claim two possible reasons why the 
malfunction of the verbal short-term memory potentially causes rehearsal problem in 
children with DS. Firstly, they argue that people with DS may not rehearse as 
efficiently as other individuals. The meaning of efficient rehearsal relies on the rate 
at which items, such as digits or words, can be subvocally said to themselves in order 
to prevent memory decay. Jarrold and his colleagues consider that, if people with DS 
rehearse more slowly than other individuals, this will reduce the opportunity to 
practise the items they hear, and increase the speed of decay over time so as to lead 
to a limited memory span. The second explanation is that people with DS are 
reluctant to engage in rehearsal (Jarrold, Baddeley and Phillips, 1999), and this view 
is supported by Hulme and Mackenzie’s study (1992) which suggests that individuals 
with DS do not exercise rehearsal, unlike typically developing control groups.  
 
However, there is evidence that rehearsal does not occur in typically developing 
children until around the age of seven (Gathercole, 1998). Some researchers compare 
children with DS with their younger typically developing peers by matching their 
mental ages. For example, Vicari, Marotta and Carlesimo (2004) recruited 29 
adolescents with DS, with a mean chronological age of 19 years and 2 months, and 
28 typically developing children, with a mean chronological age of 5 years 9 months. 
Their study aimed to investigate the potential problems with the phonological storage 
capacity in DS by recalling and comparing spans of phonologically similar and 
dissimilar words (for example, RIMA and LIMA are similar words whereas MOLO 
and RUGA are dissimilar; Vicari, Marotta and Carlesimo, 2004). Although both 
groups were matched by their mental age of around 6 years, evidence showed that 
typically developing children under seven years old had not yet developed the 
rehearsal technique to produce a reliable recall (Gathercole, 1998). It is disappointing 
that the results of Vicari et al.’s experiment (2004) did not establish whether or not 
the chronological age or an equivalent level of mental functioning determines the 
64 
 
time that individuals with DS begin to rehearse. Although the aim of my study was 
not to test the word-length effect of children with DS, this effect was given particular 
consideration in observing the relationship between the spoken speech the children 
heard and their ability to rehearse and retain the information in the classroom 
observation period. 
 
2.6 Motivation  
 
 
‘To be motivated means to be moved to do something. A person 
who feels no impetus or inspiration to act is this characterized 
as unmotivated, whereas someone who is energized or activated 
toward an end is considered motivated.’     
   
      (Ryan and Deci, 2000: 54) 
 
 
Motivation in children with DS 
In Deci and Ryan’s Self-Determination Theory (1985), they discriminate between 
different types of motivation on the basis of goals or reasons which cause an action. 
Among various motivations, the most basic difference is between intrinsic and 
extrinsic motivation. Intrinsic motivation refers to carrying out something because it 
is inherently interesting or enjoyable whereas extrinsic motivation stems from the 
opportunity for some reward, such as school teachers’ use of prizes or grades.  
 
As discussed earlier, the nature of school learning is a construction process in which 
new information is added to what was taught in the past. However, teachers 
sometimes find it difficult to engage children’s interest in lesson contents. The 
concept of interest has a long tradition in psychology that can be traced back to 
Herbart (Schiefele, 1991). In his view, ‘…interest is closely related to learning. It 
allows for correct and complete recognition of an object, leads to meaningful 
learning, promotes long-term storage of knowledge, and provides motivation for 
further learning…’ (Schiefele, 1991; p.300). Deci and Ryan (1985) also consider 
interest to be ‘an important directive role in intrinsically motivated behaviour in that 
people naturally approach activities that interest them.’ (p. 34)  
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With regard to the learning development of children with DS, Wishart (2001) 
explains that for children with DS learning is immensely compromised by the 
disruption of their extra copy of chromosome 21 which, compared to typically 
developing children, causes different structure and development of the part of the 
brain used for cognitive abilities and to process information. Research into memory 
ability, reading training, behaviour and social skills of children with DS have 
increased teachers’ understanding for the development of appropriate teaching 
strategies to meet these children’s learning needs.  
 
Avoidance strategies of children with DS 
 
However, there is still a divide of opinions between whether the learning 
development of children with DS can be considered in terms of a slowed-down 
version of typical development or whether it is fundamentally different in its nature 
and progress. Some research supports the view that the language development and 
cognitive ability development of individuals with DS seems not to be as 
synchronised with increasing age as it is in their typically developing peers (Jarrold 
et al., 2009). Others consider the possible effect of success or failure experienced 
during learning and the potential lack of motivation associated with the level of 
learning difficulties they experienced (Wishart, 2001). This concerns mastery 
motivation, which refers to the intrinsic motivation that children have for interacting 
with and exploring their environment (Glenn et al., 2001). The report from Glenn 
and her colleagues show that low mastery motivation and the consequential limited 
curiosity tend to be associated with individuals having intellectual disabilities, 
including those with DS (2001).  
 
Kasari and Freeman’s work (2001) demonstrates when children with DS are 
compared with their typically developing mental-aged matched peers in doing a 
puzzle, children with DS look more frequently to the supervising adult for help and 
then give up when they are not making progress whereas the typically developing 
children tend to carry on working until the puzzle is completed. That indicates that 
once the children with DS feel less confident in challenging tasks, they tend to avoid 
engaging with the tasks and change their attention to some less-demanding activities. 
They can also employ additional avoidance strategies by charming their teachers into 
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other tasks (e.g., by producing smiles or party tricks such as clapping hands). These 
avoidance strategies are typical of behaviour in children with DS that appears from 
an early stage of their infancy (Wishart, 2001). Seemingly, children with DS have 
developed an effective coping mechanism to avoid making errors when they face a 
problem which they regard as potential difficulty and they also use these avoidance 
strategies when they are required to learn new skills (Glenn et al., 2001; Wishart, 
2001).  
 
Socially, individuals with DS also appear to have a similar avoidance characteristic 
behaviour. A study found that adults with DS preferred to go bowling with others 
with DS rather than with people that did not have a disability (Neumayer, Smith, & 
Lundergren, 1993). There may be various reasons that contribute to this social 
behaviour. In Fidler’s research towards social skills in people with DS (2006), she 
argues that their underlying verbal processing and vocabulary deficits may cause 
them to associate failure with language expression when socialising with typically 
developing people or others. Then, over a period of time, they may try less to engage 
in expressive verbal communication. The difficulty they experience in this respect 
may partially explain why motivational problems emerge. 
 
Given the supporting role that teachers play in school settings, Wishart and Manning 
(1996) conducted a survey to understand the trainee teachers’ attitudes and 
expectations towards children with DS. Over 200 student teachers participated and 
the results show that, whilst most student teachers know many of the basic facts 
about Down syndrome, they have limited personal experiences socially. The survey 
also demonstrates that only 13% of these respondents expect to teach in inclusive 
settings and, due to the lack of training from teaching training colleges, 96% of the 
group do not feel confident of meeting the educational needs of Down syndrome. 
However, my PGCE teacher training experience in 2003 indicates that there is now 
more emphasis on training in this area to encourage more trainee teachers to work 
with children with special educational needs.  
 
My research sets out different tasks to investigate the impacts of teachers’ speech 
rates and speech strategies on the listening comprehension of children with DS. 
These tasks involve classroom observations and research tests (see Chapter 3 for 
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detail). The observations will require the children with DS in: (1) reading and writing 
in one-to-one sessions; (2) playing games and card-making in small group activities; 
(3) whole class teaching. Mindful of the potential lack of intrinsic motivation, I will 
ask their CTs and TAs to choose appropriate lessons matched to the children’s ability 
and also to encourage them to participate in tasks rather than challenging them. The 
research tests will ask the children to listen to stories they find interesting and retell 
what they hear. I will ask their class teachers and parents about the children’s 
interests in the story subjects in order to motivate them to participate in the research 
test. During the tests, CTs or TAs will accompany the children if necessary to ensure 
the children feel comfortable. It is intended that the appropriate level of challenge to 
be used in teaching sessions together with interesting story-subjects will trigger the 
children intrinsic motivation to the research tasks. 
 
2.7 Summary 
 
As discussed previously, the nature of school learning is essentially a construction 
process, meaning that new information is accumulated and added to the information 
the school children have learnt previously. Therefore, children need to comprehend 
what teachers say in order to retain the information from one lesson to the next. This 
potentially requires a robust memory ability (Riding, 1979).  
 
Studies demonstrate that adults’ slow speech rate can advance the listening 
comprehension of typically developing children (Allen et al., 1969; Berry and 
Erickson, 1973; Riding, 1979; Hull, 2008; 2009), of children with learning 
difficulties (Spitz, 1966; Woodcock and Clark, 1968; Montgomery, 2002a; 2004) and 
possibly also children with DS (Seung and Chapman, 2003). This illustrates the fact 
that children need time to decode adults’ input information and suggests that slower 
speech rates could be beneficial in enhancing their listening comprehension. The key 
element of my research will examine this argument in more detail.  
 
In order to understand better why a slow speech rate is the central argument, I have 
particularly focused on the capacity of working memory as this is the key to 
explaining children’s difficulties, including children with DS. As discussed 
previously, working memory consists of three basic components, which are the 
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central executive, the phonological loop and the visuo-spatial sketchpad (Baddeley 
and Hitch, 1974; Baddeley, 1986, 1990, 1999, 2003; Buckley, 2008; Gathercole, 
2008). Although the phonological loop and the visuo-spatial sketchpad are capable of 
working independently with the central executive, Baddeley (2000) proposes a new 
component, an episodic buffer, to give an account of the interface among the three 
existing components and also to provide a sound theoretical mechanism to the 
working memory system (Andrade, 2001). There is still some debate concerning the 
most appropriate method of determining the effectiveness of the central executive 
and the episodic buffer and how the two sub-components of the phonological loop 
work within the working memory system. 
 
Research shows that children with DS have a weak phonological loop of the verbal 
working memory (Marcell and Armstrong, 1982; Pueschel, 1988; Hulme and 
Mackenzie, 1992; Gathercole et al., 1994; Marcell, 1995; Laws, 1998; Jarrold et al., 
1999; Shott et al., 2001; Jarrold et al., 2002; Vicari et al., 2004; Buckley, 2008; 
Gathercole, 2008). Potentially, their capability for storing, understanding and re-
using the phonological input information is limited and this can hinder their listening 
comprehension. Research has suggested that children with DS can be supported 
through simplifying or shortening words which potentially can improve their 
understanding of speech and enhance their responses (Marcell and Armstrong, 1982). 
Therefore, my research will take account of the restricted ability of the phonological 
loop of children with DS by shortening or simplifying the story contents in order to 
facilitate their listening comprehension.   
 
However, speech rate is only one contribution to the process and my research will 
also include consideration of the potential benefits to a child’s comprehension that 
could be gained from the use of speech strategies, visual inputs, Makaton signing and 
other teaching aids.    
 
With respect to the visuo-spatial sketchpad, Jarrold and Baddeley (1997) claim that 
children with DS are capable of completing most of the Corsi block tapping 
assessment and have a well functioning visual working memory. It suggests that 
children with DS could retain visual information and perform well accordingly. 
However, Seung and Chapman’s study (2003) did not use any visual objects or story-
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related pictures to help children with DS recall the story and to avoid a floor effect. 
My research will draw on visual means, such as pictures or visual props, to support 
these children’s listening comprehension alongside speech rates and speech 
strategies. 
 
Research has indicated that typically developing children’s working memory 
improves with age and they are able to rehearse ideas around the age of seven 
(Gathercole, 1998). This practice has suggested that typically developing children 
become more efficient at carrying out mental processes. In contrast, evidence shows 
that children with DS are either reluctant to engage in rehearsal or rehearse 
inefficiently during the word-length tests (Hulme and Mackenzie, 1992; Jarrold, 
Baddeley and Phillips, 1999). Therefore, children with DS are unable to retain 
information and fail to recall (Kay-Raining Bird and Chapman, 1994).  
 
My study, however, does not provide any rehearsal training for the case-study 
children with DS. It concentrates on observing their CTs’ and TAs’ uses of speech 
rates and speech strategies to improve the children’s listening comprehension by 
verbally repeating words and presenting speech in chunks. It also aims to see 
whether speech strategies, such as repetition and gaps between words/sentences, can 
encourage the children to rehearse and augment their listening comprehension in 
order to effectively respond to teachers’ questions or instructions in class.  
 
In addition, previous evidence suggests that children with DS have poor auditory 
memory due to the limited capacity and less efficient speed of processing (Baddeley 
1999; Jarrold et al. 2002). Research by Hulme and Mackenzie (1992) also identified 
that people with learning difficulties tended not to rehearse incoming information 
and this caused the information to rapidly decay from the phonological store. 
However, these conclusions should be viewed in the context of the challenges of 
assessing memory. Failing to use an efficient recall strategy or reluctance to engage 
in rehearsal could also be interpreted to indicate that if children with DS find the 
material uninteresting they are simply not motivated to rehearse. Therefore, in order 
to obtain and retain the attention of children with DS during my research, I matched 
the story topics to the individual interests of each child.  
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My research adopted a case study approach and regarded each child with DS as an 
individual, taking account of their specific interests and needs. For example, the story 
topics were selected to match the interest of each child separately in an attempt to 
maximise their attention during the research tests. In particular, my research 
observed and investigated the impact of teachers’ speech rates and speech strategies 
on the listening comprehension of children with DS both in classrooms and in testing 
situations. The research also focused on the relationship between performance in  
specific testing situations and in general classroom settings and noted any supporting 
strategies that were adopted by the teachers, such as slow speech rate, repetition of 
speech, simplifying questions and instructions, Makaton signing, and the use of other 
visual aids. 
 
As discussed earlier, motivation is the key element which drives people to learn new 
skills. Research shows that children with DS have relatively low motivation, 
compared to their typically developing peers. Their experiences of success or failure 
can determine their willingness for further learning. In addition, avoidance strategies 
are often used by children with DS in order to avoid failures when they are faced 
with challenging tasks and the need to learn new skills. Mindful of their low 
motivation and avoidance strategies, I will ask their CTs and TAs to select 
appropriate lessons to match the children’s ability in teaching sessions during 
classroom observations. In the research tests, I will choose the story subjects which 
the children find interested in so that they feel motivated to participate in the research 
tasks. 
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C H A P T E R  T H R E E 
 
RESEARCH METHODOLOGY 
 
 
3.1 Introduction 
 
The previous chapters provide the background information and context of the current 
research. They include an outline of my personal experience of understanding 
children with DS, the theoretical framework and a review of literature relating to the 
working memory of children with DS. The literature review emphasised the limited 
working memory capacity and hearing deficits of children with DS. In particular, the 
review of Seung and Chapman’s study (2003) highlighted a gap between the 
heterogeneity of listening ability and comprehension of each child with DS. The key 
point is to take each child’s ability into account, providing theoretical explanations 
rather than generalised and descriptive statements.  
 
My study adopted an interpretive research paradigm to focus individually on three 
children with DS in order to identify what speech rates and speech strategies were 
appropriate for each case-study child. Under this case-study framework, the research 
was conducted in four phases and the mixed method research approach was used to 
collect both quantitative test data and qualitative observation data. My study then 
demonstrates how the research is designed to provide an original contribution to 
knowledge about the impact of teachers’ speech rates on the listening comprehension 
of children with DS.  
 
I then discuss, clarify and justify the research decisions; the values and assumptions 
behind the research design; justification of the methodological strategy and methods 
used in order to answer the research questions; the ethical concerns related to the 
research investigation and the theoretical perspectives leading to the data analysis 
and discussion of findings.  
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3.2 Methodology 
 
Methodology is the study of methods and deals with the philosophical assumptions 
underlying the research process. Cohen and Manion (1994) explained that 
methodologies are strategies that describe and analyse how the methods are 
employed to collect data. Cohen and Manion also emphasise that methodology 
focuses not only on the products of research but also the process itself. Wisker 
(2008) points out that choosing a particular strategy depends on the type of research 
question that underpins the study, the way the researchers see and know about the 
world and the control over the data collection in order to discover and provide an 
ultimate outcome of the research. 
 
‘Methodology is a theory or an analysis of how research should 
operate. Methodology is a broad yet complex array of ideas, concepts, 
frameworks and theories which surround the use of various methods 
or techniques employed to generate data in the social world.’                                              
                                                  
    (Hitchcock and Hughes, 1995: 20) 
 
In this chapter, a broad distinction has been determined between fundamental 
research methodology and the particular methods or approaches which are used to 
collect data in my research. Wagner and Okeke (2009) claim the aim of methodology 
is to describe and analyse the selected research methods in order to highlight their 
limitations and resources and to clarify their preconceptions and consequences. 
Burrell and Morgan (1979) identified three major assumptions, i.e. ontological, 
epistemological and interaction assumptions. These assumptions concern different 
conceptions of the social world which can help researchers choose the most 
appropriate research approaches.  
 
Ontological assumptions concern questions of ‘being in the world’, which is to 
express how one experiences and perceives oneself in the world. The scientific 
paradigm (positive ontology) asserts that objects exist independently and researchers, 
typically, intend to ask questions like ‘What can be said to exist?’ and ‘Into what 
categories, if any, can we sort existing things?’ Therefore, scientists perceive truth as 
an objective reality and aim to use quantitative methods to obtain firm conclusions 
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(Cohen, Manion and Morrison, 2000). In contrast, the interpretive view argues that 
the thoughts of objects’ existence can be more or less subjective. Interpretive 
ontology is less concerned with absolute facts than positive ontology. It is more 
interested in the way that facts are interpreted and who is responsible for the 
interpretation. For example, the population of UK is a fact. Interpretive ontologists 
are more concerned about what people do with this information. In fact, interpretive 
ontologists regard all truth as a consensus rather than an objective fact and even the 
methods that produce apparent facts can be called into question. For example, when 
considering the apparent size of the British population they would question 
uncertainties like ‘Are refugees counted in the population census? If yes, which 
ones? If not, why not?’ (Wisker, 2008). 
 
Epistemology is the theory of knowledge. It defines knowledge itself and also 
considers the means by which knowledge is gained. Knowledge can be considered 
both in terms of absolute facts and in terms of how something occurs (Cohen et al., 
2000; Wisker, 2008). Epistemological assumptions concern the basis of knowledge, 
such as its nature, forms and how it could be acquired and communicated. 
Epistemology aims to answer the basic question: What distinguishes true knowledge 
from belief? The scientific paradigm focuses on the objectivity of knowledge. On the 
contrary, the interpretive view proposes subjective and personal knowledge, which 
emphasises engagement with the participants in studies as they are the only reliable 
subjects (Cohen et al., 2000). 
 
Human nature is the third assumption proposed by Burrell and Morgan (1979). It 
concerns the relationship between human beings and their environment. The 
scientific paradigm argues for a mechanical or deterministic relationship. This 
philosophy argues that every event, including human behaviour, is causally 
determined by an unbroken chain of prior occurrences. In contrast, the interpretive 
paradigm focuses on human beings and regards each person as an individual spirit 
with consciousness (Burrell and Morgan, 1979; Morgan and Smircich, 1980). 
  
Cohen and Manion (1994) made a clear distinction between two generic paradigms 
which described the ‘numerous branches and schools of thought’ embraced by the 
positivist and anti-positivist viewpoints, termed ‘normative’ and ‘interpretative’, 
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respectively (p. 37). The term ‘paradigm’ means a way of thinking which prevails in 
a particular scientific community. The normative approach aimed to discover general 
laws by following certain procedures and methods in order to explain and govern the 
reality whereas the interpretative approach focused on the particular and subjective 
experience of each individual in order to understand, interpret and modify the social 
world (Cohen and Manion, 1994). 
 
The assumptions, mentioned above, make it necessary for researchers to consider the 
most appropriate methodology for their research since each assumption may require 
different research methods (Burrell and Morgan, 1979; Cohen, Manion and 
Morrison, 2000). In educational research, there has been a shift from a traditional 
scientific/laboratory-based and the hypothetical-deductive experimental paradigm to 
an interpretative paradigm of individual, school, social, cultural and institutional 
context (Parlett and Hamilton, 1976).  
 
The qualitative research paradigm has been variously called interpretative, socio-
anthropological, naturalistic, or constructivist research. The literature indicates that 
there is no single definition for such research, for instance, 
 
‘Qualitative research claims its roots in a naturalistic 
phenomenological philosophy…by giving attention to group and 
individual constructions and perceptions of reality…seeks to 
understand phenomena via induction; to emphasise process, values, 
context and interpretation… and to report findings in narrative 
form.’ 
                                                                    (Goodwin and Goodwin, 1996:  19) 
 
Qualitative research, being an inductive process, is initially less specified but will 
become more detailed as the actual study goes on (Goodwin and Goodwin, 1996). 
Such research, however, is sometimes criticised for being too subjective and for 
destroying the objectivity of the scientific enquiry and the validity and reliability of 
the findings (Scott and Usher, 1999). Much of this argument has been related to the 
defining features of ‘objectivity’ and ‘subjectivity’. As Scott and Usher (1999) point 
out:  
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‘For interpretivism, it is not a matter of the world being whatever we 
want it to be – a position that could be crudely called ‘subjectivism’. 
It has sought rather to provide alternative yet epistemologically 
legitimate approaches to research… in other words, approaches that 
are still scientific but not positivistic and not captured by the realist 
metaphysic (p. 25).’ 
 
Although qualitative methods have been criticised as being subjective, Carr and 
Kemmis (1986) claim that ‘what distinguishes scientific knowledge is not so much 
its logical status, as the fact that it is the outcome of a process of enquiry which is 
governed by critical norms and standards of rationality’ (p.121). Distinguishing 
between qualitative and quantitative methods, Bell (1993) commented that different 
styles, traditions or approaches tend to use different methods of collecting data, but 
no approach prescribes nor automatically rejects any particular method. Quantitative 
researchers collect facts and study the relationship between one set of facts and 
another. They measure, using scientific techniques that are likely to produce 
quantified and, if possible, generalisable conclusions. Researchers adopting a 
qualitative perspective are more concerned to understand individuals’ perceptions of 
the world. They seek ‘insight rather than statistical analysis...Yet there are occasions 
when qualitative researchers draw on quantitative techniques and vice versa’ (Bell, 
1993, p. 4). 
 
3.3 Mixed Methods Research  
 
Between the 1950s and the mid-1970s the positivist paradigm (linked with 
quantitative methodologies) was the primary paradigm but then from the mid-1970s 
until the 1990s the constructivist research paradigm (linked with qualitative 
methodologies) became established as a feasible alternative (Denscombe, 2008). 
Then, from the 1990s onwards, mixed methods became increasing more accepted as 
the third research paradigm so that ‘we currently are in a three methodological or 
research paradigm world, with quantitative, qualitative, and mixed methods research 
all thriving and coexisting’ (Johnson et al., 2007; p. 117).  
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There has been an ongoing debate between the relative merits of quantitative and 
qualitative methods. Each method represents a different paradigm with which to 
observe the world. The key issues lie in the ontological and epistemological views, 
which make them potentially incompatible with each other. As discussed earlier, 
quantitative researchers believe truth as an objective reality whereas qualitative 
research is concerned with the changing nature of reality created through people’s 
experiences (Cohen, Manion and Morrison, 2000). Mixed method research is a way 
forward using the strengths of each method to explore aspects that would not be fully 
covered by either method used on its own. Greene and Caracelli (1997) emphasised 
three key purposes for employing mixing methods, (1) to clarify and build on the 
results of one method with another; (2) to test the consistency of findings obtained 
through different instruments; (3) to show how the results from one method shape 
subsequent methods or research decisions. On this basis, qualitative and quantitative 
work can also be conducted either simultaneously or separately to collect research 
data. 
 
Figure 1 illustrates the continuum of the qualitative, quantitative and mixed methods 
research paradigms (Johnson et al., 2007). Broadly speaking, mixed methods 
research is at the centre of the continuum, representing the equal-weighted or pure 
form of the mixed methods research. However, as shown in Figure 1, it can range in 
either direction towards pure quantitative method or pure qualitative method such 
that the studies may use different combinations of quantitative and qualitative 
research to gather research data. The most appropriate combination will depend on 
the formulation of a research problem. 
 
Figure 1 Graphic of the three major research paradigms (adapted from Johnson et al., 2007) 
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In the past, mixed methods approaches have largely been employed to undertake 
research using qualitative data and quantitative data in either sequential or concurrent 
fashion. For example, Baumann (1999) used quantitative surveys initially and 
qualitative interviews later on to examine the attitudes and experiences of adoptive 
fathers toward birthfathers as part of a study to inform social workers in adoption 
practice. Jenkins (2001) collected both qualitative interviews and quantitative 
questionnaire data concurrently to examine rural adolescent’s attitudes towards the 
use of alcohol and drugs when offered beer and marijuana. Although collecting 
various data may sound challenging, given the approach and types of data 
traditionally associated with quantitative and qualitative research, it can prove to be 
the most appropriate approach depending on the purpose of the research.  
 
More recently, mixed methods research has been revolutionised and defined in more 
detail by Creswell and Plano Clark (2007) who presented four major types of mixed 
methods designs, in particular the triangulation design, embedded design, 
explanatory design, and exploratory design, which are described, as follows.  
 
1. The triangulation design: The aim is ‘to obtain different but complementary 
data on the same topic’ (Morse, 1991, p. 122) to best understand the research 
problem. This design is to directly compare and contrast quantitative 
statistical results with qualitative findings or to validate or expand 
quantitative results with qualitative data. 
2. The embedded design: This design is a mixed methods design in which one 
data set provides a supportive, secondary role in a study based primarily on 
the other data type. 
3. The explanatory design: The purpose is that qualitative data helps explain or 
build upon initial quantitative results in a two-phase mixed methods design.  
4. The exploratory design: The intent is to use the results of the first method 
(qualitative) to better develop or inform the subsequent second method 
(quantitative) in a two-phase exploratory design. 
 
Since my study aims to investigate the level of listening comprehension of children 
with DS, it adopts the principle of the triangulation design of the mixed methods 
research paradigm. The data collection approach involves two methods, (1) a 
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research test of listening comprehension by using various speech rates and speech 
strategies (quantitative data); (2) observations of interactions between teachers and 
the children in classroom settings (a combination of quantitative and qualitative 
data). Both sets of quantitative statistical results will be compared to see whether the 
findings are consistent and to identify the most appropriate speech rates or speech 
strategies for each child with DS. The qualitative findings of the classroom 
observations will then be used to expand the quantitative results, mainly to 
investigate other speech strategies that accompany other particular speech rates. This 
will be detailed in Section 3.5. 
 
3.4 Case Study  
 
In a discussion of appropriate research methodologies for children with disabilities, 
Lewis and Collis (1997) emphasised the interpretative and subjective dimensions of 
case study. They suggested that one of the major advantages of case studies was that 
the observer was not channelled into making comparisons with other children in 
other groups and so was more likely to focus on the child and his or her development 
‘rather than on how that child differs from, or is similar to, other children’ (p.7-8). 
This view was also supported by Irwin and Bushnell (1980), proposing that case 
studies allowed for an accumulation of evidence about a child which can ‘eventually 
lead to insight to guide future action or interpretation’ (p. 128). They included a 
number of reasons for the appropriate use of case studies: 
 
a. To assess growth, development or change in an individual; 
b. To provide information on a child’s learning style and coping style; 
c. To aid in analysing the problem of a child having physical, intellectual or 
emotional difficulties; 
d. To provide records that can be useful to other educators or specialists as 
background data.  
 
Bromley (1986) claimed that individual case study was the bedrock of science 
investigation, which if used rigorously could lead to discoveries and could establish 
genuine truths in their own right. He suggested that a case study could involve a 
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reconstruction and interpretation of a segment of an individual’s life story which was 
based on the most reliable evidence.  
 
Romski and Sevcik (1988) offered further support for the use of case studies, 
although they reported that, given the heterogeneity of individuals with significant 
intellectual disabilities within a population, the case study should include detailed 
characterisations of the subjects in order to ‘provide a reasonable avenue by which to 
replicate findings with similar subjects’ (p. 90). This proposal was also supported by 
Bassey (1981) who stated that,  
 
‘… an important criterion for judging the merit of a case study is 
the extent to which the details are sufficient and appropriate for a 
teacher working in a similar situation to relate his decision making 
to that described in the study, the reliability of a case study is more 
important than its generalisability (p. 85).’ 
 
 
Lewis and Collis (1997) emphasised that although single case approaches did not 
offer a strong ‘database’ on which to support conclusions, they did provide a 
‘platform’ for further empirical study (p. 134). Goode and Hatt (1952) point out that 
‘the case study is not a specific technique; it is a way of organising social data so as 
to preserve the unitary character of the social object being studied’ (p. 331). The case 
study approach is a comparatively flexible method of scientific research. Since its 
project designs seem to emphasise exploration rather than prescription or prediction, 
researchers are relatively freer to discover and address issues as they arise in their 
investigations. In addition, the looser format of case studies allows researchers to 
begin with broad questions and to narrow their focus as their experiment progresses 
rather than attempt to predict every possible outcome before the experiment is 
conducted (Yin, 1994).  
 
In the current educational climate, children with DS are included progressively in 
mainstream schools. Some issues regarding their learning, interaction or social skills 
with other typically developing peers have been raised by their parents, teachers and 
other education-related researchers. Based on my previous work experience with 
children with DS, my research employs various speech rates and speech strategies to 
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focus on listening comprehension. The purpose of the research is to obtain a better 
understanding of the most effective speech rates and speech strategies for children 
with DS and to provide CTs and TAs with information that will help them maximise 
the children’s learning potential. Valsiner (1986) explains that ‘the case study of an 
individual or specific group situation has always been the major strategy in the 
advancement of knowledge about human beings’ (p. 11). Yin (2003) claims that case 
study is one type of ethnographic (interpretive) approach which involves detailed 
study of an individual, group, organisation or social related phenomena through 
observation, experimentation, self-reports and any other research means, the 
conclusions of which are only about that participant or group and only in that 
specific context. In addition, by seeking to understand as much as possible about a 
single subject or small group of subjects, case study specialises in ‘deep data’ or 
‘thick description’. This is the information based on particular contexts that can give 
research results a more human nature and fact. This emphasis can help bridge the gap 
between abstract research and common practice by allowing researchers to compare 
their firsthand observations with the quantitative results obtained through other 
methods of research (Punch, 1998). 
 
Regarding the aim and conduct of the research, Bassey’s (1999) reconstruction of 
educational case study neatly embodies the concerns of my research with clear 
definitions of parameters and potential of the strategy.  An educational case study is 
an empirical study which: 
 
• is conducted within a localised boundary of space and time; 
• investigates interesting aspects of an educational activity; 
• is conducted mainly in its natural context and within an ethic of respect for 
the persons; 
• informs the judgements and decisions of practitioners; 
• is conducted in such a way that sufficient data are collected for the researcher 
to be able to: 
1. explore significant features of the case, 
2. construct a worthwhile argument or story, 
3. relate the argument or story to any relevant research in the literature, 
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4. convey convincingly to an audience this argument or story, 
5. create plausible interpretations of what is found… (Bassey, 1999:55) 
Justifying an appropriate method for a research subject requires an understanding of 
the strengths and weaknesses of the approach. Case study, traditionally, has long 
been stereotyped as the weak sibling among social science methods, and is often 
criticised as being subjective. Yin (1989) claims that ‘investigators who adopt case 
studies are often regarded as having deviated from their academic disciplines and 
their investigations as having insufficient precision, objectivity and rigour’(p. 50). In 
addition, this approach heavily relies on personal interpretation of data and 
inferences. Results may not be generalisable, are difficult to test for validity, and 
rarely offer a problem-solving prescription (Yin, 2003, 2009).  
The matter of generalisation is a common criticism of case study. Punch (1998) 
stresses the need to ask ourselves if we want to generalise from a particular case 
study. Punch further points out that there are two types of case study situations where 
generalisation would not be the objective. The first type is one in which the case may 
be so important, interesting, or misunderstood that it deserves study in its own right. 
Alternatively, it may be unique in some very important respects and therefore worthy 
of study. The intention of this type of case study is not to generalise but rather to 
understand the case in its complexity, entirety and also its context. The second type 
is the ‘negative case’ which presents a completely opposite opinion to the general 
pattern of other cases in order to create the need to understand why this case is so 
different. Punch (1998) explains that the logic is to learn about the typical by 
discovering the atypical in the same way as researchers study disease in order to 
understand the importance of health. Therefore, the case study depends on the 
context and purposes of the particular project to determine whether it should be 
generalised or claim to be representative.  
 
My study adopts the first type of case study. Based on the knowledge gained from 
my preliminary study, it was apparent that children with DS have a widely differing 
range of capabilities in respect of their listening comprehension. I therefore adopted a 
case study approach in order to consider the performance of each child with DS in 
my study as an individual rather than aiming to achieve a generalised conclusion. In 
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order to fully understand the impact of teachers’ speech rates and speech strategies 
when talking to children with DS in classes, I opted for a more longitudinal study. 
This enabled me to investigate in detail how each child with DS understood and 
responded to teachers’ questions or instructions with different speech rates and 
speech strategies. The focus of my study is to consider the result for each child 
separately before reflecting on more general implications.  
 
Yin (2009) defines at least six different types of case studies, based on single or 
multiple case studies, which can be categorised into exploratory, descriptive or 
explanatory. Yin (2009) explains further that a single-case study focuses on a single 
case only while multiple-case studies include two or more cases within the same 
study. The multiple cases need to be selected so that they can be replicated by 
following the same procedure, so that subsequent work can either predict similar 
results (literal replication) or predict different results for known reasons (theoretical 
replication). 
 
With respect to the nature of three different case studies, Yin (2009) states that an 
exploratory case study aims to define the questions and hypotheses of a subsequent 
study or to determine the feasibility of the desired research procedures. A descriptive 
case study shows a complete description of a phenomenon within its context. An 
explanatory case study presents data bearing on cause-effect relationships to explain 
how an event happened.  Based on the descriptions above, I adopted the multiple-
exploratory case study. As discussed before, the aim of my study was to improve 
CTs’ and TAs’ knowledge of appropriate speech rates and speech strategies to use 
for speaking to children with DS in schools. My research design employed multiple-
exploratory case studies for three children with DS in four phases, which will be 
detailed in the following section. 
 
3.5 Research Design 
 
My research design adopted the triangulation approach of the mixed methods 
research paradigm to collect both quantitative and qualitative data. The study, 
involving three children with DS, was divided into four phases and each case was 
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conducted over a period of approximately 10 weeks. This part of my research was 
conducted during the period from May 2006 to July 2008.  
 
Table 1 below shows the four phases of the study and methodological approach of 
each phase, which links to the research questions and the methodological 
justification (further discussed in next section). The ultimate purpose was to answer 
the research questions. 
 
Table 1 Phases of the study 
 
Phase Methodological 
approach 
 
Research questions Methodological 
justification 
 
 
 
One 
 
 
 
Observation 
• To what extent can a teacher’s speech 
rate make a difference to benefit the 
listening comprehension of children with 
DS during their education? 
• What speech strategies do teachers 
employ to improve the listening 
comprehension of children with DS? 
How effective are they? 
 
• Provides a insight 
of language 
environment in 
schools 
• Identifies 
teachers’ speech 
rates and speech 
strategies  
 
Two 
 
Language 
Assessment   
 
 • Identifies the 
language ability 
of the three case-
study children  
 
 
 
Three 
 
 
 
Initial Research 
Test 
• What speech strategies do teachers 
employ to improve the listening 
comprehension of children with DS? 
How effective are they? 
• To what extent can a teacher’s speech 
rate make a difference to benefit the 
listening comprehension of children with 
DS during their education? 
 
• Investigates each 
participant’s 
responses when 
they hear 
different stories 
with different 
speech rates 
  
(a two-week break to allow memory decay) 
 
 
 
Four 
 
 
Final Research 
Test 
• What speech strategies do teachers 
employ to improve the listening 
comprehension of children with DS? 
How effective are they? 
• To what extent can a teacher’s speech 
rate make a difference to benefit the 
listening comprehension of children 
with DS during their education? 
 
• Establishes the 
validity of the 
initial test 
• Identifies the 
appropriate speech 
rate for each 
participant  
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3.5.1 Phase One 
 
Phase one was designed to look at a child’s learning environment in a school setting. 
I recorded three types of speech situations: (1) conversations between CTs and the 
case-study children with DS in their respective whole class teaching sessions (2) 
conversations between TAs and the case-study children and (3) between the case-
study children and their typically developing peers. The conversations of CTs/TAs 
and children were transcribed and analysed in order to identify the speech rates or 
speech strategies that could most enhance the listening comprehension of the case-
study children. The outcome was to obtain an overview of the verbal communication 
in schools. 
 
3.5.2 Phase Two 
 
Phase Two identified each child’s language ability by using three language 
assessments: The Test for Reception of Grammar (TROG; Bishop, 1989), The 
British Picture Vocabulary Scale (BPVS II; Dunn et al., 1997) and the Thematic 
Subject test. The result of each assessment was used to ensure that the contents of my 
research stories were properly matched to the language ability of each case-study 
child. 
 
TROG is used to assess language comprehension for young children of 4 years to 
adult. The child is asked to choose the correct picture to match a phrase or sentence 
spoken by an examiner. As the test proceeds, the grammar becomes complex. The 
child needs to correctly match a picture to a spoken sentence (Bishop, 1989).  
 
BPVS II is employed to measure the receptive vocabulary for the age range of 3 
years to 15 years 8 months. The test is conducted by an examiner reading out each 
individual word and the child demonstrating their vocabulary knowledge by correctly 
matching a picture to each spoken word (Dunn et al., 1997).   
 
The Thematic Subject test is used to identify whether children with DS are able to 
work out, for example, ‘who did what to whom?’ by showing pictures, followed by 3 
questions. The test will be discussed in detail in Section 3.7: Research Methods. 
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3.5.3 Phase Three 
 
Phase Three contained a series of research tests which were carried out to identify 
the most suitable speech rates and speech strategies for each of the case-study 
children with DS. This section of the research design adopted a testing method as 
follows:  
 
The speech rates used for reading the stories were regarded as independent variables. 
The speech rates were a normal speech rate at 3 - 3.2 words/second and a slow rate at 
1.4-1.5 words/second (adopted from Seung and Chapman, 2003). In addition, the 
speech strategies were a 3-second gap between sentences, a 2-second gap between 
words and a 2-second gap between phrases. According to the Oxford dictionary 
(2000), a phrase is a group of words, with a particular meaning, which forms a part 
of a sentence, for example, ‘the red car’ or ‘on Sunday morning’. The results of each 
child with DS responding to various speech rates and speech strategies would be the 
dependant variables. The research involved seven different types of speech rates and 
speech strategies with seven different, unrelated stories (for the first two children), 
and eleven stories for the third child (*).  These were: 
 
1. a normal speech rate; 
2. a slow rate; 
3. a repetition of a normal rate; 
4. a repetition of a slow rate; 
5. a two-second gap between words; 
6. a two-second gap between phrases; 
7. a three-second gap between sentences; 
8. *a normal speech rate with an interval of asking questions (a split story); 
9. *a slow speech rate with an interval of asking questions (a split story); 
10. *a normal speech rate of reading a whole story and asking questions 
thereafter (a whole story); 
11. *a slow speech rate of reading a whole story and asking questions thereafter 
(a whole story). 
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As the study progressively developed through the first child (Child S), the second 
child (Child C) to the third child (Child J), additional speech strategies were 
observed during the classroom settings. As a result, four extra speech strategies with 
slow and normal speech rates were added in the third child’s case study (see above 
*). These rates were conducted in counterbalancing order across cases to offset the 
fatigue during the investigation. In addition, to avoid their short concentration span 
and the auditory memory deficit, children with DS were asked a set of questions 
immediately after the story was read. 
 
3.5.4 Phase Four 
 
Phase Four aimed to verify the test results from Phase Three. This phase compared 
the two results between Phase Three and Phase Four and established an internal 
validity based on the same stories with different speech rates and speech strategies. 
Phrase Four also focused on any consistency or inconsistency between two phases. 
 
Primarily, Child S and Child C’s research tests focus on various speech rates and 
speech strategies (see Section 3.5.3). Child J’s case study covered a wider range of 
speech rates and speech strategies and split Phase 4 into two levels to additionally 
focus on the influence of visual aids (see Section 6.5).   
 
3.6 Sampling  
 
In the traditional and scientific paradigm, sampling aims to randomly select a number 
of subjects from a known target population, such that each subject has an equal 
opportunity to be chosen. This traditionally employs statistic principles to produce 
generalisable findings from this sample which can be applied to the whole 
population. In contrast, the interpretive paradigm encourages the researchers to 
choose a purposive sample based on their specific purpose of the research, their 
previous knowledge and personal judgments of a population (Punch, 2009). In my 
study, I made use of the interpretive paradigm in order to search for a deep and broad 
understanding of the listening comprehension of children with DS to see if it could 
produce positive and useful results for CTs and TAs in schools. 
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From reviews of previous literature, it is apparent that studies seeking specific 
knowledge of children with DS tend to use their typically developing peers as a 
comparison group when conducting an investigation on their memory capacity 
(Marcell and Armstrong, 1982; Stratford and Metcalfe, 1982). Bower and Hayes 
(1994) argue that this research practice and sampling is problematic in that children 
without any intellectual disability may have different family, social and educational 
backgrounds and experiences than children with DS or other intellectual disabilities. 
These differences of developing language skills and social interactions may be 
reflected in the children’s intellectual functioning. Bower and Hayes consider that 
the selection of a comparative group of children with intellectual disabilities cause by 
genes (for example, Fragile X syndrome) or other aetiologies may be more 
appropriate, since children with this group seem to be more likely to have similar 
background experiences. Therefore, Bower and Hayes suggest that recruiting 
children with other aetiologies arguably represent a more appropriate comparison 
group.  
 
However, Burack, Hodapp and Zigler (1988) strongly argue for differentiating 
individuals with intellectual disability by aetiology. They propose that, to ignore 
aetiological factors will negatively affect research by not fully acknowledging the 
diversity of individuals with such a disability. Burack et al. suggest that ‘there are 
over 200 identified aetiologies of organic intellectual disability and it would be 
simplistic to believe that the differences between them are insignificant’ (p.766). It is 
proposed that it would be appropriate to select subjects with the same aetiology. 
Therefore, I aimed to find a small group of children with DS who had mainstream 
schooling experience as the priority sampling. Previous work experience with 
children with DS and the pilot study in mainstream schools also supported my 
decision to investigate their listening comprehension individually.  
 
Children with DS are taught in various mainstream schools in my region of the south 
west of England. In order to locate and approach these children, I adopted ‘snowball 
sampling’, also known as network sampling (McQueen and Knussen, 2002). The 
purpose of using this method was to gain the parental support and trust towards my 
research. It was anticipated that parents would see the benefits of my research and 
refer me to other parents of children with DS. 
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Prior to the sampling process, there were numbers of things to consider in terms of 
parental and school involvement, limited financial budgets and whether the school 
was in an urban or rural location. Of all these considerations, the most difficult part 
of the sampling process was the parental involvement. Initially, I attended a number 
of seminars and workshops about educating children with DS in the region. This 
provided me with an opportunity to talk to parents of DS to obtain their interest in 
my study (see Appendix 2). Unfortunately, few parents showed any real interest in 
understanding more about the research and, despite further contact, they all declined 
to have their children involved in the project.  
 
I then asked my work colleague, a special educational needs co-ordinator (SENCO) 
for help to obtain a list of primary schools which might have children with DS. It was 
hoped that through the school network, it would be easier to gain parental trust and 
interest to allow their children with DS to take part in the research. However, after a 
small amount of initial interest none of the parents I contacted were willing to 
involve their children in the study. Some head teachers refused to let their school 
children with DS participate without even asking the parents. The preliminary 
recruiting period lasted for over six months causing an unanticipated setback.  
 
Later on, in a research student seminar, I presented my project and expressed a 
serious concern about the difficulty of finding suitable children with DS. Using a 
contact at the University of Bath, I was eventually introduced to the parents of a 
child with DS who were very interested in the study. They granted their parental 
consent and with supporting agreement from the school head teacher and class 
teachers I was, at last, able to begin my first case study. The second child with DS 
was then introduced via a personal contact. Then, while I was conducting research 
with the second child, a member of staff in the second child’s school put me in 
contact with the family of the third child with DS. The difficulty in obtaining support 
from parents and schools within the overall time constraints of my research 
effectively limited the scope of my study to just three children. 
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3.7 Research Methods 
 
A method is a specific technique for data collection under those philosophical 
assumptions of the chosen methodology. Cohen and Manion (1994) state that 
research methods are approaches to obtain and process the data.   
 
As discussed previously, my study adopted two methods to collect research data, 
observations and tests, both of which were embedded in the framework of case study. 
The aim of using case study was to gain an in-depth view of the listening 
comprehension of children with DS in the classroom setting. The results of the 
observations and tests were compared to see whether any particular speech rates and 
speech strategies could be indentified to optimise the children’s listening 
comprehension.  
 
I applied a triangulated research strategy (Yin, 2003, 2009) to my case study 
research. This strategy typically employs various sources of evidence to ensure 
accuracy and alternative explanations of a case. Patton (2002) illustrates four types of 
triangulation: 
 
• Data (source) triangulation: involves a researcher who looks for the data to 
remain the same in different contexts, for example, to compare what people 
say in public with what they say in private; 
• Analyst (investigator) triangulation: when two or more analysts 
independently analyse the data and compare their findings;  
• Theory triangulation: involves using more than one theoretical scheme to 
interpret the same results;  
• Methodological triangulation: when more than one method is used to gather 
data, such as interviews, observations, questionnaires, and documents.  
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Phase One: Observation 
 
‘Observation offers the researcher a distinct way of collecting data. 
It does not rely on what people say they do… It is more direct than 
that. Instead it draws on the direct evidence of the eye to witness 
events first hand.’            
             (Denscombe, 1998: 139) 
 
Bell (2005) describes two different observational techniques: participant and non-
participant. In participant observation, a researcher becomes a full member of a 
group but needs to constrain his/her emotional involvement across the research 
period, whereas a non-participant observation is likely to be a less biased approach. 
This gives researchers more opportunities to concentrate on specific behaviours or 
events in detail (Bell, 2005). Non-participant observation was considered to be the 
better approach in my study. The main reason was to reduce any discomfort in the 
children’s behaviour when an unfamiliar person appeared in the classroom during the 
early stage of the fieldwork. When the children were informed of my presence at the 
outset, I attempted not to affect their behaviour during the lesson. Therefore, as the 
researcher and observer, I positioned myself at a distance so that I could clearly film 
and focus on the interactions between the teacher and the children. Although the 
children with DS and their typically developing peers knew that they were being 
filmed, my attendance was not intrusive and did not appear to interfere with their 
natural responses in the classroom.  
 
The focus of classroom observations was to explore the language environment of 
children with DS. In the pilot study, I observed that teachers spoke most of the time 
in lessons and their speech rates seemed to be the key element in determining 
whether the children understood the teaching contents. In addition, I noticed that 
teachers sometimes used teaching materials, such as coins or picture books alongside 
speech to improve the children’s visual understanding. In this phase of the research, I 
observed and measured teachers’ speech rates and also identified other speech 
strategies, such as repetition of instructions and gaps between words and phrases. 
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Phase Two:  Language Assessment 
 
This phase used pre-existing tests. Each case-study child’s language ability was 
diagnosed by using BPVS II, TROG and the Thematic Subject test. Originally, the 
BPVS II (Dunn et al., 1997) was designed for use with children aged between 3 years 
and 15 years 8 months, but has been widely used in research with individuals with 
learning disabilities in both mainstream and special education settings. It is a test to 
measure each individual’s mental age and receptive (hearing) vocabulary for 
standard British English. The method of assessment does not require any reading, 
speaking or writing. For each question, an examiner says a word and a person simply 
points to the picture from four options (Dunn et al., 1997; Glenn and Cunningham, 
2005). Wechsler (1974) states that vocabulary tests are believed to be a good 
predictor of general cognitive ability, such as listening, reading and reasoning. The 
use of the BPVS II in my study was to understand the mental age and the ability of 
receptive (hearing) vocabulary of the three case-study children with DS. This 
enabled me to prepare appropriate story contents to match their language ability in 
the research tests. 
 
TROG was developed by Dorothy Bishop in the late 1970s and has been widely used 
to assess grammatical comprehension of spoken English for some clinical groups, 
such as children with specific language impairments and children with hearing loss 
(Bishop, 1989). In the test, an examiner reads out a sentence which describes one of 
four pictures. At the same time, a child is shown a page with a choice of four pictures 
and asked to select the picture that matches a spoken sentence. The difficulty range 
has been increased from single words (such as ‘shoe’) to complex grammatical 
structures (for example, ‘the boy the dog chases is big’; Bishop, 1989). There are 80 
items (spoken sentences), which are grouped into blocks of four grammatically 
related sentences. The child is required to respond correctly to each of the four 
sentences in order to pass the block. The assessment is abandoned after the child fails 
five consecutive blocks (Bishop, 1989; Lloyd, Lieven and Arnold, 2005). In my 
study, TROG was used to identify the listening comprehension of the case-study 
children. Their TROG test results were used to compare with the norm and hence to 
locate the case-study children in a scale relative to their typically developing peers. 
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The TROG result of each child also provided useful information to establish the 
appropriate level of difficulty for the grammatical structures of their test stories. 
 
The Thematic Subject test was originally conducted to identify whether typically 
developing children were capable of using referential forms in retelling a story 
(Karmiloff-Smith, 1985). In the study, the referential forms were to indicate the main 
character of the story, for example, a definite noun phrase ‘the boy’. Thereafter, a 
reduced referential form, such as a pronoun ‘he’, was used and referred back to ‘the 
boy’. Other peripheral characters were named in full terms, for example, a definite 
noun phrase ‘the rabbit’ or ‘the dog’. The results showed that typically developing 
children of approximately four years old only used reduced referential forms in the 
task. They confused the main character with other sub-characters in the story, 
whereas, by the age of seven, typically developing children were aware of rules of 
using of referential forms and able to identify the main character from other 
peripheral ones (Karmiloff-Smith, 1985). A similar research study was conducted to 
investigate the use of referential forms in 40 children with DS, whose ages ranged 
from 5 to 18 years (Moore et al., 1998). The results showed that there was a tendency 
to reverse the main character (subject) with other sub-characters (object) and these 
children with DS only used proper nouns (definite noun phrase) for the central 
characters where their typically developing peers would use pronoun (Moore et al., 
1998). 
 
The Thematic Subject test was used to identify whether or not the case-study 
children with DS were able to work out, for example, ‘who did what to whom?’ The 
test was set out to show the children a picture, in which content was, for example, 
‘John reads a story for Mary.’ The children were required to answer three questions, 
such as, ‘Who reads the story?’, ‘What does John read?’ and ‘Who listens to the 
story?’. The results allowed me to understand the ability of each child with DS to 
recognise the main character and other sub-characters and of the tendency reversing 
the thematic subject, as discussed in Moore et al.’s research (1998). Therefore, I 
could tailor the research stories to each individual’s need by carefully using ‘proper 
nouns’ rather ‘pronouns’ in order to facilitate their listening comprehension. 
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Phases Three and Four: Research Tests (Listening Comprehension Tests) 
 
These phases of my research test were used to compare the performance of the case-
study children when a story was read using different speech rates and speech 
strategies. The purpose was to see whether the speech rates and speech strategies are 
a key factor in determining listening comprehension. The test technique was similar 
to an experimental method. Experiments were traditionally conducted in a 
laboratory, where actions and effects could be observed in controlled conditions. 
However, the technique has been effectively used in various educational settings. 
Fraenkel and Wallen (1993) explain that the basic idea underlying all experimental 
research is very concise: try something and systematically observe what happens. 
They also claim that the experimental method is the best method of establishing 
causation. It is to conduct a carefully designed experiment that ‘if x, then y… the 
researcher uses some method to measure ‘x’ and then observe ‘y’ to see if 
concomitant variation occurs’ (Kerlinger, 1972; p.379). Therefore, the experiment 
involves ‘…making a change in the value of one variable, called the independent 
variable; and observing the effect of the change on another variable, called the 
dependent variable’ (Cohen et al., 2000; p.211). However, whilst my research 
followed the philosophy of the experimental method, the case study approach that I 
adopted aims to establish the causation more on the individual level rather than 
generalisation.   
 
In Phase Three, I identified seven stories for the first and second children. For the 
third child I eventually used eleven stories because additional speech strategies were 
identified during the classroom observations phase for this child. The level of 
difficulty in stories for each child was based on their language assessment in Phase 
Two. Some stories were the children’s favourite but the others were recommended 
by their CTs in order to meet their ability. Phase Four repeated the procedure used in 
Phase Three but with different speech rates and speech strategies for the same story. 
The overall results of Phase Three and Four were used to provide a comparison with 
the classroom observations. 
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3.8 Ethical Issues 
 
Ethical issues need to be considered in all aspects of research, and are vital when 
involving human beings, in particular with vulnerable members of society, such as 
children, vulnerable younger people and vulnerable adults (Blaikie, 2000).  The 
children with DS in my study are especially vulnerable. The British Education 
Research Association (BERA, 2004) published the revised ethical guidelines for 
educational research and outlined that researchers have a responsibility to their 
participants, especially to ensure that the research is carried out within an ethic of 
respect for those involved. The responsibilities entail getting voluntary informed 
consent before the project gets underway, ensuring the anonymous and confidential 
treatments of participants’ data, and giving participants the rights to withdraw any 
time. Denzin (1989) suggests: 
 
‘…our primary obligation is always to the people we study, not to 
our project or to a larger discipline. The lives and stories that we 
hear and study are given to us under a promise, that promise being 
that we protect those who have shared them with us.’ (p. 83) 
 
 
Denzin highlights the sharing nature of the research process, an approach that can 
serve as an ethical anchor throughout any social research. Regarding the ethical 
issues, these were considered during the development of my study as follows:  
 
Prior to the study, I had an initial consultation with parents of children with DS. A 
presentation was given to parents with regard to the purpose, a scope and a planned 
schedule of the research. These included criteria for the selection of case-study 
children, namely, children with DS, who were being, or had been, taught in 
mainstream primary schooling and were also capable of listening and responding 
based on the children’s medical reports. Parents were informed and assured that 
although their children would be filmed and personal details would be documented, 
this would only be used for the research. Parents were also fully aware that they were 
welcome to look at videos and had the rights to withdraw any time. On this basis, 
they gave me practical support and permission to carry on with my research.  
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Permission was also required from the school head teachers and the CTs of each 
child with DS. A further consultation with them took place to seek their help during 
the investigation in schools. With their help and agreement, the head teachers wrote a 
letter and verbally informed other parents of typically developing children in the 
same classroom about my research in order to also obtain their consent. Meanwhile, 
the CTs and I discussed the working timetable of the filming, observation and 
research testing. The timetable was eventually agreed with the head teachers and the 
CTs to restrict recording time to minimise any interruption of the classroom routine. 
The filming time was approximately 1 hour during each 3-hour session on a basis of 
one morning and one afternoon alternatively during the classroom observation period 
of all three children with DS. The head teachers and the CTs acted as the gatekeepers 
to ensure that both the observation and the testing investigation followed the 
agreement. They were able to check the videos and the testing results during the 
research period.  
 
At the beginning of each recording session, I asked the case-study children with DS 
if they would mind wearing a light weight microphone on their collar, close to their 
mouths, and a small audio recorder attached to their belts. The purpose was to 
receive a clear sound quality in a noisy classroom setting. During the first few 
filming sessions, it became noticeable that this audio equipment was causing some 
physical discomfort to the children. Together with the CTs, I considered alternatives 
and decided to continue filming the observations by means of a digital video recorder 
with a built-in microphone. To ensure confidentiality, the previous microphone 
recording was erased. The observations were then refocused on small group teaching 
sessions either in the library or school cookery room. These changes improved the 
quality of sound recording in relation to identify teachers’ speech rates and also made 
both children with DS and their peers feel comfortable during each teaching session.  
 
Another important ethical issue was about anonymity. Price (1996) argues that it is 
better to ‘compromise the research rather than compromise the participants’ (p. 207), 
which includes protecting the subject’s anonymity in the study. The guidelines of the 
British Education Research Association (BERA, 2004) suggest that participants’ 
identity should not be revealed, unless individuals choose to be identified. That 
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means that participants’ names should be changed, and their precise details which 
could make a setting or participant identifiable should not be given.  
 
However, Prosser (2000) pointed out that visual methods of collecting data in 
education research do not have a history of established ethical practice to give the 
researchers clear guidance of dealing with anonymity. My key corpus of 
observational data in the study was video footage. This enabled me to see how the 
case-study children with DS responded to teachers’ speech rates and speech 
strategies. The video analysis therefore studied the children’s body language to see 
how they used their body movements or facial expression to demonstrate their 
understanding of teacher’s speech in teaching sessions. In order to identify each 
chunk of responding actions for the data analysis, the use of visual images became 
crucial in establishing a convincing argument. I followed the revised ethical 
guidelines for educational research (BERA, 2004) to ensure the names of all case-
study children with DS were changed in written documentation to protect their 
anonymity. However, the major concern was visual images which potentially made 
my case-study children easily recognisable. Therefore, it was guaranteed that video 
footage was strictly kept, password protected and used only for this academic 
research. 
 
3.9 Avoiding Bias: Trustworthy Research 
 
In academic studies, reliability and validity are the most important considerations for 
every researcher. Wisker (2008) states that reliability relates to the degree of 
consistency of using the same research approaches and procedures. This allows other 
researchers to conduct the same research activities with the same kind of sample to 
replicate similar findings. Validity is the central cohesion between research 
questions, framework methods and findings, which reflect on the quality of 
employing research methods to enable them to measure what they are meant to 
measure (McQueen and Knussen, 2002). In the scientific paradigm, reliability and 
validity are associated with generalisation, measurement and experiment, whereas in 
the interpretive paradigm, they concentrate on interpersonal and personal insights 
rather than rigorous scientific methods (Wisker, 2008; Yin, 2009).  
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Lincoln and Guba (1985) argue against the suitability of the terms, validity and 
reliability, in qualitative research and proposed the term, trustworthiness. 
Trustworthiness includes four criteria for evaluation of research, i.e. credibility, 
transferability, dependability and confirmability, to ensure rigor in qualitative 
research (see Table 2). They describe credibility as to see how confident and true the 
research findings are; Transferability is to show that the findings have applicability 
in other contexts; Dependability is to see whether the findings are consistent and 
could be repeated; Confirmability means a degree of neutrality in the study findings 
without researchers’ biases (Lincoln and Guba, 1985). 
 
Table 2 Assessment to establish trustworthiness (adopted from Lincoln and Guba, 
1985) 
 
 
Criterion 
 
 
Scientific terms 
 
Interpretive terms 
 
Interpretive techniques 
 
Truth value 
 
Internal validity 
 
Credibility 
• Prolonged 
engagement 
• Observation 
• Triangulation 
• Participant checks 
• Thick description  
• Purposive sampling 
• Confirmability 
audit 
• Reflexive journal 
 
Applicability 
External validity 
(Generalisability) 
 
Transferability 
 
Consistency 
 
Reliability 
 
Dependability 
 
Neutrality 
 
Objectivity 
 
Confirmability 
 
 
I adopted Lincoln and Guba’s criteria of establishing trustworthiness (1985) against 
my interpretative-oriented study. In particular, for prolonged engagement, I made a 
special effort to establish a good rapport with each child with DS throughout the 
research period. I also obtained accurate data from observations in classroom settings 
in order to present the reality of the children’s language environment. This provided 
me with in-depth knowledge and understanding of each case-study child.  As Reason 
and Rowan (1981) suggested self-knowledge, such as my previous experience and 
knowledge of children with DS, enhanced the validity of the research. 
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In addition, using triangulation is another technique to avoid the biases of the 
researchers. As stated previously, Patton (2002) illustrates that triangulation can be 
between methods, between data (sources), between theories or between analysts, 
which also increase the credibility of the interpretation in the research. My study 
used two types of triangulation. A multi-method approach of observation and tests 
was used to investigate each child’s listening comprehension based on speech rates. 
Therefore, findings from these two approaches might demonstrate convergence to 
identify common factors to improve the children’s listening comprehension. The 
other technique was analyst triangulation, which a third person was invited to look at 
video clips to confirm the findings.  
 
3.10 Data Analysis 
 
Before collecting the data, researchers need to consider the ways in which the results 
might be analysed and interpreted (Robson, 2002). Then, following the preliminary 
fieldwork and prior to the writing up stage, some data analysis should be carried out 
together with a phase to consider how the data should be used. Dey (1993) proposed 
a procedure involving a three-stage approach to data analysis, which I adopted for 
the analysis of the classroom observations and for the approach used to analyse the 
results of the research tests.  
 
According to Dey’s approach, the first stage involves a description of the context, 
actions and activities of the people, institution, culture and a network of 
relationships. The second stage requires classification of the raw data by identifying 
the themes and/or by giving codes in order to reduce the amount of data. This coding 
system allows the data to be grouped into common themes thereby reducing the 
amount of data analysis needed to select useful information for building research 
arguments. The final stage involves the presentation of the verified conclusion, 
which particularly looks at similarities, irregularities and contrasting issues.  
 
Furthermore, Cohen et al. (2007) explained that the purpose of the data analysis stage 
of research is to summarise, describe and interpret the gathered data. Bryman and 
Burgess (1994) suggest that the analysis and coding of qualitative data is informed 
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by the grounded theory method which I adopted to form the basis of data analysis. 
Grounded theory is the commonly used approach of analysing qualitative data 
(Bryman, 2008). A justification is that the grounded theory method allows 
researchers to derive theory and concepts from their data and prevents researchers 
from being overloaded by data gathered but yet can also help researchers easily 
identify the key elements (Cohen et al. 2007). As discussed earlier, my research 
aimed to investigate the impact of teachers’ speech rates and speech strategies on 
each child with DS in school environments. The key elements from the classroom 
observations focused on the use of the fast or slow speech rates, repetitions, 
prediction, gaps between words and phrases and Makaton signing. The purpose was 
to generate a theory to help understanding of whether speech rates and speech 
strategies can influence each child’s listening comprehension rather than looking for 
a universal approach to apply all children with DS. In addition, the results of each 
case-study child can be compared to any particular trend for future implementation. 
 
However, Bryman (2008) highlighted some limitations of using the grounded theory 
method. First of all, the substantial amount of time to transcribe verbal conversations 
of the classroom observation, as in my research, can sometimes make it difficult to 
engage in a continuous process of ‘data collection and conceptualisation’ (p. 549). 
Secondly, while this method of data analysis results in concepts being produced, it 
can sometimes be difficult to see what theory is being generated. Another limitation 
which has received the most criticism is that the grounded theory encourages 
researchers to avoid thinking about relevant theories or concepts until the later stages 
of the data analysis process.  
 
I coded the transcription of all the conversations between the case-study children and 
their teaching staff and typically developing peers. This enabled me to identify the 
key elements in my research and these will be discussed in detail. 
 
3.10.1 Data of Classroom Observations 
 
For the observation phase of my research, I used video footage as the main source of 
data for the analysis of the language environment of each child with DS in school 
settings. As discussed previously, the time available for filming was limited to one 
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hour per day during either the morning or the afternoon teaching session. The filming 
schedule was sometimes disrupted by unexpected illness of the case-study children, 
school trips, sports days or school assembly. At the end of the observation phase, I 
undertook a 5-step sequential procedure to identify and categorise the observation 
data prior to more detailed data analysis of each case-study child, as follows. 
 
(1) Identify the Episodes 
 
The interactions and conversations between teaching staff and each case-study child 
were filmed during three types of teaching sessions (Literacy, Numeracy and Art) in 
a range of locations depending on the class activity (classroom, school cookery 
room, school library and art room). For most of the observation sessions the case-
study child was being taught with other children in a small group. 5 or 6 clips for 
each case-study child were selected, based on the criteria of sound quality and the 
amount of interactions between teachers and children with DS. The average length of 
videos of each case-study was about 17 minutes, which depended on the teaching 
sessions.  
 
(2) Transcription 
 
The use of video footage provided abundant information for analysis and also 
improved the quality of my classroom observations. This is supported by Scherr 
(2009) who considered that the use of video enabled researchers to ensure that the 
targeted events or behaviours were properly observed and allowed them to review 
the video footage repeatedly. When video data comes to transcription and analysis, 
Silverman (2010) compares video data and audio data and states that ‘…Although 
video data are very attractive, they are very complex to work with since both 
transcription and analysis are more difficult than is the case with audio data… (p. 
60)’. Silverman (2010) illustrates that video data examine particularly both literal 
speech and interactions, including facial expression, gestures and body movements, 
in order to provide accurate observational information whereas audio data are 
transcribed and interpreted by merely presenting their literal meaning.  
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In particular, children with DS in my study did not always have clear speech during 
conversations but their physical responses were considered to be reliable (this is 
discussed further in the next section). However, the children’s dialogues with 
teachers still needed to be transcribed for evidence and later data analysis. I started to 
transcribe the clips on my own and found the work extremely time-consuming. I 
often encountered unclear conversations and sometimes needed to go back to ask the 
school teachers for clarification. It took me over three months to complete the 
analysis for just the first case-study child. I therefore decided to subcontract video 
footage for the remaining two case-study children to two transcription specialists. 
However, the transcriptions that I received back did not always meet the required 
level of detail and accuracy. It was therefore necessary for me to rework many of the 
transcriptions before I was able to make further progress with my analysis.  
 
(3) Identify Children’s Valid/Invalid Responses: 
 
With three sets of complete case-study transcriptions, the next crucial work was to 
identify the case-study children’s responses to teachers, in terms of valid or invalid 
interactions. Since the aim of my study was to investigate the impact of teachers’ 
speech rates and speech strategies on children with DS, valid interactions would be 
counted whereas invalid ones were excluded. Valid interactions between teachers 
and the case-study children were counted based on 3 criteria: 
 
1. Verbal responses (excludes: unidentified murmuring and meaningless 
yelling) to teachers’ questions or instructions; 
2. Physical replies (for example, nodding, shaking heads, pointing, following 
teachers’ demonstration by looking or refusal to engage) to teachers’ 
questions or instructions;   
3. Copying teachers’ words or actions. 
 
The valid interactions were each categorised within a three tier hierarchy in which 
the teachers’ speech rates represented the top level. The second tier comprised 
teachers’ various speech strategies, such as repetition of words/sentences, simplified 
sentences, gaps (pauses) between words/sentences and prediction, which teachers 
used to encourage children to seek the missing answer in a sentence. Further studies 
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to cover the third tier explored whether or not teachers employed additional teaching 
techniques, such as signing Makaton or using visual props, to enhance the case-study 
children’s listening comprehension.  
 
(4) Measure and Categorise the Teachers’ Speech Rates 
 
A Casio stopwatch (HS-80TW) was employed to measure each valid speech rate in 
terms of ‘words per second’. Each utterance was measured at least three times to 
obtain the average rate. This was to avoid operational and human errors. 
 
The standard rate was derived from two major research articles, namely Seung and 
Chapman’s 3 - 3.2 words/second (2003) and Riding’s 150 words/minute (approx. 2.5 
words/second; 1979). Five bands of the speech rate were set to accommodate each 
valid count of teacher’s speech rate. The boundary of the standard rate was set 
between 2.5 words/second (w/s) and 3.2 w/s. The slow speech rate (below 1.2 w/s) 
was to halve the reference of 2.5 w/s at the standard rate. The fast speech (above 5 
w/s) rate was set to double the standard rate of 2.5 w/s.  
 
However, considering the equal scale and value of each band, the standard rate was 
set between 2.5 – 3.6 w/s with a difference of 1.1 w/s, which was the same as the 
other bands at the slow normal (1.3 - 2.4 w/s) and the fast normal (3.7 - 4.8 w/s) 
rates. Therefore, the five bands were established, as follows: 
 
(1) slow - (1.2 w/s or below) 
(2) slow normal - (1.3 - 2.4 w/s) 
(3) standard - (2.5 - 3.6 w/s)  
(4) fast normal - (3.7 – 4.8 w/s) 
(5) fast - (4.9 w/s or above) 
 
(5) Code the Research Data 
 
Silverman (2010) uses an example of ‘reading a book’ to explain the coding process 
- when people are reading a book, underlining or highlighting passages and even 
making margin notes, the activities are simply regarded as ‘coding’ the book. 
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Particularly, in qualitative research, coding prepares data for further in-depth 
analysis. In addition, one of the key elements of a grounded theory method is to code 
the data and Silverman (2010) emphasises that the nature of the codes and analysis is 
determined by the purpose of the research. The related research questions can then 
provide some indication as to which information should be coded and which can be 
left un-coded. Such coding allows the researcher ‘to communicate and connect with 
the data to facilitate the comprehension of the emerging phenomena and to generate 
theory grounded in the data’ (Basit, 2003; p.152). Based on the principles outlined by 
Silverman, I coded the data for my analysis using the following approach: 
 
First of all, I identified the three key characters that were involved in the case study 
observations: class teacher (CT), teaching assistant (TA) and the individual case-
study children (S, C, J).  
 
Second, five different speech rates (discussed previously) were labelled as S (slow 
rate), SN (slow normal rate), ST (standard rate), FN (fast normal rate) and F (fast 
rate). This helped me present a quantitative data in a tally chart and also illustrate 
what teachers’ speech rates were commonly used in teaching sessions. In addition, it 
also provided me an opportunity to compare teachers’ speech rates in three case 
studies and to identify some factors or problems of the listening comprehension of 
children with DS.  
 
Third, other speech strategies were observed and coded, such as type 1 repetition 
(repeat of the same instructions), type 2 repetition (using a simplified version of the 
original instructions), gaps in sentences (GAPs), prediction (PRE), signing Makaton 
(Mak) and using props (PRO). This also helped identify who employed these 
strategies for the case-study children, how many times and why the CTs or TAs used 
them, and also any pattern which became useful to enhance the children’s listening 
comprehension. 
 
3.10.2 Data of Research Tests 
 
The research tests of each case-study child were analysed to see whether any 
particular speech rates and speech strategies could be indentified to optimise the 
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children’s listening comprehension. Seven speech rates/strategies (for Child S and 
Child C) and eleven speech rates/strategies (for Child J) were identified. I used a 
self-made matrix, in a diagrammatic form with rows and columns to record the test 
results of two phases (Phase Three and Phase Four). The results were presented in a 
bar chart format, which allowed me to visually recognise any particular trend. The 
findings of the research tests (listening comprehension tests) were then compared and 
matched with the corresponding findings from the classroom observations. 
 
3.11 Summary  
 
This chapter began by looking at three philosophical assumptions based on ontology, 
epistemology and an assumption of human nature. With the different viewpoints 
concerning the social world, they provided me with an opportunity to look at my 
research topic, which concerned the listening comprehension of children with DS in 
schools. The research questions aimed to discover whether teachers needed to slow 
down their speech rate or to change their speech strategies to obtain the children’s 
attention and further to maximise their listening comprehension during lessons. My 
study adopted an interpretive research paradigm to focus on three children with DS 
individually. Under a framework of case study, my research was carried out in four 
phases and used the mixed methods research approach to combine both research data 
of classroom observations and listening comprehension tests. Ethical issues 
pertaining to collect data were discussed in detail, particularly in obtaining paternal 
consent and using a video recorder. Ensuring balance viewpoints by using Lincoln 
and Guba’s criteria (1985) to assess my research helped establish a trustworthy and 
non-bias study. The results of my data analysis from the listening comprehension 
tests were compared with the corresponding findings of the classroom observations. 
The research findings of each child with DS will be presented in subsequent 
chapters. 
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C H A P T E R   F O U R 
 
Stage 1 Research  
 
CASE STUDY 1: Child S 
 
4.1 Introduction 
 
Child S, the first child with DS in my study, was recommended by a member of staff 
at the University of Bath. Prior to any research work, visits were made to see Child 
S’s head teacher, CTs and mother, in order to obtain their consent and agreement for 
the project to be conducted in his primary school. The research work took place over 
10 weeks, between June and October 2006. It was a transitional period for Child S 
because he finished primary school at the end of July and started secondary school in 
September. The overall project was therefore planned to observe and assess his 
listening progress in two different schools and the observation was therefore split 
into two parts. I initially completed 7 weeks in the primary school and I then 
obtained permission to continue with my observation for a further 3-week period in 
his new secondary school. This provided a useful opportunity to understand Child 
S’s listening ability in a different school environment.  
 
During the observation period in the primary school, the most noticeable thing was 
that a teaching assistant (TA) was specifically assigned to support Child S with the 
classroom activities. This allowed the class teacher (CT) to concentrate more on 
teaching the rest of the children. Therefore, this part of my observation focused on 
the verbal and physical interactions between the TA and Child S. When he moved to 
the secondary special school, Child S was not given the same level of support from a 
TA and he was thereby encouraged to become more independent when undertaking 
his school work. My relatively short observation of Child S in the secondary school 
therefore concentrated on the interactions between Child S and the secondary CT.  
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The case study of Child S illustrates his family background, educational history, 
health issues and academic achievements. It also explains the research procedure, 
describes the tests conducted to assess Child S’s verbal ability (by means of three 
language assessments: BPVS, TROG and the Thematic Subject test) and provides a 
detailed analysis of his interactions with the primary TA and secondary CT.  
 
4.2 Family Background 
 
During the research period, Child S was an 11 year-old mainstream primary school 
Caucasian boy, with the trisomy 21 form of DS (verbally confirmed by his mother). 
His parents were extremely supportive towards his educational development. His 
father worked for a finance company and also spent some time at Child S’s primary 
school as a voluntary helper. His mother was a housewife, taking care of the whole 
family. Child S had a young non-DS sister, aged 6. 
 
4.3 Educational History 
 
Child S had a statement of Special Educational Needs (SEN) from August 2000 and 
had been supported by several TAs on a one to one basis during Literacy and 
Numeracy lessons. He also had a lunchtime supervisor. During the research period 
his TA explained that his education began from the Reception Year. After 
completing Year 1, he then stayed in Year 2 for two years to prepare him for the 
forthcoming academic challenges. During Years 3 and 4 Child S’s previous TA 
provided him with academic help, particularly in spelling and reading. In Year 5, 
which was when the research was conducted, the class was taught by two part-time 
CTs. Both teachers mixed the whole class together in non-academic groups. Thus, 
children were able to sit together at allocated tables and learn how to help each other. 
Although Child S was in Year 5, in reality (due the two years he spent in Year 2), he 
should have been in Year 6. Therefore, by the end of the July 2006 school term, his 
chronological age meant that he had to leave primary education and he moved on to a 
secondary special school. 
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4.4 Health and Development Issues 
 
In addition to Down syndrome, Child S was diagnosed with verbal dyspraxia, which 
hindered his verbal ability to express himself. His Special Educational Needs 
statement (dated 9th March 2006; see Appendix 3) indicates that, 
 
‘…there is a big discrepancy between what Child S can understand 
and what he is able to express. In school, he responds to closed 
questions with gestures, yes/no answers and one to two word 
responses. He rarely initiates speech or gestures. However, Child 
S’s use of language varies markedly in different settings and with 
different people, and he will initiate verbal interactions with adults 
he knows well outside his immediate family’. (p. 2) 
 
 
Despite Child S’s language deficit, his father said that everyone was amazed to hear 
him talking at his birthday party. In addition, Mrs M, a TA, explained that Child S 
would only speak to her when the class was noisy, or when they were alone, because 
the class environment frightened him (Annual review of a statement of SEN, dated 
4th July 2005; see Appendix 3). 
 
During the first few weeks, I encountered difficulties working with Child S. He did 
not initiate any conversation and showed little interest in speaking to unfamiliar 
people. Following the advice of his CTs and TA, I accompanied Child S to every 
possible lesson and also spent time talking to his mother after school. This helped me 
establish a slow but strong bond with Child S, as well as understanding more about 
him and his family. In a conversation with Child S’s mother, she said that he had a 
keen interest in cars and owned a collection of model cars and car pictures. I shared 
his interest in cars and this provided more opportunities to talk to him and thereby 
build a better rapport with him. 
 
As stated in Child S’s annual review report (2005), he was intimidated by the school 
and class environment. He was timid in the classroom and demonstrated little 
interaction with other pupils at the same table. His behaviour was different though in 
the confined and quiet cookery room, where he felt more relaxed and was keen to 
work with the TA and a small group of children. Thus, this latter location was chosen 
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for the research observation because it would provide the best opportunities to study 
Child S’s interactions with both the TA and his peers.  
 
Child S also suffered from some visual problems. His latest annual eyesight check 
showed that his right eye was a lot more short-sighted (-10.00) than the left one (-
3.00) (NHS Hospital Eye Service, dated 16th June 2005; see Appendix 3). He wore 
bifocal glasses, which allowed him to see objects clearly from various distances, but 
it was noticeable during the research period that he needed time to adjust and re-
focus on words and objects at different distances. This appeared to frustrate him and 
sometimes slowed down his concentration and listening. 
 
4.5 Educational Attainments 
 
In Child S’s primary school report (dated 17th June 2005; see Appendix 3), a CT used 
Performance Indicators for Value Added Target Setting (PIVATS) scales to assess 
his English Speaking and Listening levels. The comments illustrated that he was 
capable of combining words and gestures to communicate meaning, respond to and 
listen to familiar stories, and this enabled him to achieve level 5 on the PIVATS 
scale (School report, 2005). Armed with this valuable information, I discussed the 
story subjects with his CTs, TA and parents to find appropriate stories for the 
research tests that matched his language ability. 
 
Socially, Child S had been building up a relationship with some children at his table, 
gesturing and smiling towards them (School report, 2005). He had gradually 
developed more confidence at school and had become more popular and accepted by 
his peer group. Child S had progressively developed good eye contact with his TA 
and CTs (School report, 2005). However, he still preferred to play on his own during 
playtime and would occasionally push children away from his ‘territory’, which was 
the area around a netball pole (Educational Psychologist’s Consultation Note, dated 
6th July 2005; see Appendix 3). 
 
Child S had developed good gross motor skills. He was very keen to participate in 
horse riding after school. In a conversation with his parents, they described that his 
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self-confidence and self-esteem, as well as his physical muscle tone, had increased as 
a result of this activity. However, he had a lax muscle tone in both hands and had a 
tendency to use a pincer grip when he was writing (School report, 2005). In addition, 
he was reluctant to write and therefore required a lot of support and encouragement 
from his TA (School report, 2005). 
 
4.6 Research Procedure 
 
The fieldwork period lasted approximately 10 weeks and consisted of the following 
four phases: 
 
Phase 1: Observation 
Phase 2: Language Assessment 
Phase 3: Initial Research Test 
Phase 4: Final Research Test  
 
Phase 1: Observation. The purpose of this phase was to understand Child S’s school 
communication environment. It was designed around two school settings and 
included conversations between Child S and the primary school TA, Child S and his 
primary school peers and Child S and the secondary school CT. 
 
Phase 2: Language Assessment. The purpose of this phase was to investigate Child 
S’s language ability by employing the British Picture Vocabulary Scale (BPVS), the 
Test for Reception of Grammar (TROG) and the Thematic Subject test. 
 
Phase 3: Initial Research Test. This initial test was designed to compare Child S’s 
responses when he heard seven different stories with various speech rates and speech 
strategies, which was conducted in his primary school.  
 
Phase 4: Final Research Test. The purpose of this phase, which was conducted in his 
secondary school, was to ensure that the initial test results had accurately identified 
the most appropriate speech rate or speech strategy for Child S. 
 
As discussed previously, I endeavoured to find stories for the research tests that 
would be particularly suitable for Child S. Seven stories were selected based on his 
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interests, such as cars, dog and cats. Other stories, about subjects like sunflowers, 
ladybirds and snails were lesson-related topics. During the research period, the class 
was undertaking a Science project about ‘The Cycle of Life’. Children were 
encouraged to observe the life of insects from birth to death. Therefore, the stories 
about ladybirds and snails were included in the research tests.  
 
After the second week, Child S’s language ability was assessed and I began to record 
stories. A female voice was used to record the project tapes. Each story was divided 
into four or five sections, depending on the length of the story. In order to keep his 
attention when the story was being read, each section was limited to an average of 
three sentences. Each story had ten questions that were presented in a pictorial/word 
multiple choice format, with one correct answer to be chosen from four possible 
answers. The picture answers were selected from clip art using the Microsoft Word 
package. Most of the pictures were colourful and would be new to Child S. The 
pictures were inserted into a table with four blank areas. The correct answer was 
located in a different position for each question (at the top-left, bottom-left, top-right 
or bottom-right). The purpose was to distribute the correct answer equally across the 
test sheet.  This would be more likely to identify his true comprehension of the story, 
rather than him just taking a lucky guess. In the test, Child S was asked to point out 
the correct answer from the four pictures/words. Due to the research time being 
restricted to one session in the morning and one in the afternoon it was necessary to 
schedule the stories such that, for example, if a story in Phase 3 was administered in 
the morning, the same story was then conducted in the afternoon for Phase 4. Each 
test session was filmed to provide a record of the test. 
 
Once the test programme had been completed, I analysed the results. In addition, the 
results were also reviewed by a third party in order to meet intercoder reliability 
criteria. There were 140 responses in total for Phase 3 and Phase 4, based upon seven 
stories with ten questions in each phase. There were six disagreements, resulting in a 
96% agreement rate. The 4% disagreement rate was caused by Child S’s hesitation 
and by him occasionally pointing randomly at the answers.  
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4.7 Language Assessment 
 
Three language assessments were administered: The British Picture Vocabulary 
Scale (BPVS II), The Test for Reception of Grammar (TROG) and the Thematic 
Subject test. Child S’s result for the BPVS was equivalent to that of a typically 
developing child, aged 3 years and 1 month. According to the TROG administration 
manual, his result for the TROG test was below that a child of 4 years old because he 
was unable to pass the initial five consecutive blocks. 
 
The purpose of the Thematic Subject test is to assess a child’s ability to identify 
‘Who did what to whom?’ in a given context. Moore et al. (1998) stated that 
individuals with DS are particularly weak in this thematic situation and have a 
tendency to reverse the thematic subject in sentences. In this assessment, there were 
two questions. Child S was asked to listen to one question at a time and then give the 
correct answer accordingly. The first sentence was ‘George reads a book for Sophie’ 
and Child S was required to answer ‘Who reads the book?’, ‘What does George 
read?’ and ‘Who listens to the book?’. He reversed the thematic subject, replying that 
Sophie read to George. A similar procedure was carried out for the second sentence, 
‘Ben gives Perry a cake’. The same result of reversing the subject also occurred in 
his reply to the second sentence. Both results demonstrated Child S’s tendency to 
reverse the thematic subject in sentences, verifying Moore et al.’s (1998) claim. 
 
4.8 Analysis of Research Tests 
 
Initially, Child S was nervous and reluctant to participate in the test. His TA then sat 
down to comfort and support him. I praised him on what he had achieved and also 
encouraged him by giving stickers at the end of the session, with the aim of 
improving his confidence level and consolidating the rapport between us.  
 
However, in one session (Phase 3; Ladybirds), he began to ignore the instructions at 
the beginning of the test and the session was temporarily terminated until he re-
focused on the task. I mentioned Child S’s behaviour to the TA, who then reminded 
him about good behaviour each time before the test sessions thereafter. On the 
second and more serious occasion (Phase 3; Snails), the session had to be completely 
abandoned. The problem began with Child S playing with an easel stand, on which 
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pictures related to the story were rested. He ignored my verbal reminders and 
eventually pushed the stand away. He then sulked to demonstrate that he was not 
prepared to continue with the test and the session was therefore postponed. This 
highlights the importance of understanding a child’s behaviour and building up a 
strong working rapport.  
 
The research tests contained 7 stories with various speech rates and speech strategies, 
and each story had 10 questions. The average length of each testing session in Phase 
3 and Phase 4 was about 7 minutes (see Table 3). As discussed earlier, the research 
tests were alternated between morning and afternoon, which means that a story 
presented in the morning in Phase 3 was then tested in the afternoon in Phase 4 (see 
‘Ladybirds’, Table 3). 
 
Table 3 The average length of Child S’s research test 
 
Speech rates 
 
 
Phase 3 
 
Phase 4 
 
3-3.2 words/second 
 
Ladybirds 
06’14’’ (06.23)* afternoon 
Cars 
(afternoon) 
 
1.4-1.5 words/second 
 
Cars 
06’41’’ (06.68) morning 
Plants 
07’16’’ (afternoon) 
 
Repetition of 3-3.2 
words/second 
 
 
Cats 
06’04’’ (06.07) afternoon 
 
Dogs 
(morning) 
 
Repetition of 1.4-1.5 
words/second 
 
Snails 
06’10’’ (06.17) morning 
 
Ladybirds 
05’58’’ (morning) 
 
A 2-second gap between words 
 
Dogs 
07’53’’ (07.88) afternoon 
Cats 
08’40’’ (morning) 
 
A 2-second gap between 
phrases 
 
 
Sunflowers 
05’56’’ (05.93) afternoon 
 
Snails 
06’43’’ (afternoon) 
 
A 3-second gap between 
sentences 
 
 
Plants 
08’50’’ (08.83) morning 
 
Sunflowers 
07’16’’ (morning) 
 
Total time 
 
 
47’48’’ (47.79) 
 
 
Mean 
 
 
06’50’’ (6.83) 
 
(est. average of 07’00’’) 
* Ladybirds: 06 minutes 14 seconds (06 minutes+14/60 seconds = 06.23) 
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Figure 2 demonstrates Child S’s initial test results for the Phase 3 listening 
comprehension tests.  He had a high score of 80% (answering 8 correct answers out 
of 10 possible answers) for the stories ‘Cars’ at the rate of 1.4 -1.5 words/second 
(w/s) and ‘Dogs’ with a speech strategy using a 2-second gap between words. At this 
stage, the results suggest that for these stories Child S is better at processing 
incoming acoustic information at a slower speech rate than the standard speech rate 
of 3-3.2 w/s. The results also indicate that he is better able to absorb oral information 
when it is presented with a gap between each word.  
 
Another noticeably good result (70% accuracy) was achieved for the story about 
‘Sunflowers’ (standard speech rate with a 2-second gap between phrases). This also 
supports the view that gaps between information can improve Child S’s listening 
comprehension.  
 
Figure 2 Phase 3: Initial test results (Child S) 
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Figure 3 illustrates the test result for Child S’s Phase 4 listening comprehension tests. 
In this Phase, he was required to listen to the same test stories and questions as those 
used during  Phase 3 but with a different speech rate or speech strategy with the aim 
of evaluating the effect of the various speech rates and speech strategies between 
Phases 3 and 4.  
 
As shown in Figure 3, Child S achieved an exceptional high score of 90% for ‘Cars’ 
at the standard speech rate of 3-3.2 w/s. He also has a good response (80% accuracy), 
for a speech rate of 1.4-1.5 w/s (Plants), a repetition of 3-3.2 w/s (Dogs) and a 3-
second gap between sentences (Sunflowers). 
 
Figure 3 Phase 4: Final test results (Child S) 
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Figure 4 compares Child S’s test results for Phases 3 and 4 based on the same story 
but with different speech rates and speech strategies. The results show that Child S 
performed particularly well with the story ‘Cars’ in Phase 3 and Phase 4, at speech 
rates of both 1.4-1.5 w/s and 3-3.2 w/s. He also had a high response for the story 
‘Dogs’ at a 2-second gap between words and a repetition of 3-3.2 w/s in both Phase 3 
and Phase 4. These were story subjects in which Child S was particularly interested.  
 
He achieved relatively good results (70% and 80% in Phase 3 and Phase 4, 
respectively) for the story ‘Sunflowers’, even though this was not a topic in which he 
was especially interested. The improvement in Phase 4 could be due to the longer 
gap between sentences, which allowed more time for comprehension.  
 
Similarly, for the story ‘Plants’ in which he also had no real interest, Child S 
achieved a significant improvement in Phase 4 when the speech rate was reduced to 
1.4-1.5 w/s. The scores were 50% in Phase 3 and 80% in Phase 4. This may also 
support the view that Child S can achieve better results when listening to a slower 
speech rate, particularly when the subject of the story is unfamiliar to him.  
 
Figure 4 Results of Phase 3 and 4: The same story (different speech rates - Child S) 
 
Ladybirds Cars Cats Snails Dogs Sunflowers Plants
Phase 3 40 80 50 60 80 70 50
Phase 4 50 90 60 70 80 80 80
3-3.2
w/s
1.4-1.5
w/s
Re
3-3.2
w/s
Re
1.4-1.5
w/s
2s
betw
words
2s 
betw
phrases
3s
betw
sentences
Re
1.4-1.5
w/s
3-3.2
w/s
2s 
betw
words
2s
betw
phrases
Re
3-3.2
w/s
3s
betw
sentences
1.4-1.5
w/s
0
10
20
30
40
50
60
70
80
90
100
S
co
re
s
Story
116 
 
It is interesting that, on average, Child S’s results for Phase 4 were 18.6% better than 
those for Phase 3 (see Table 4). This could be because Child S still retained some 
memory of the stories from Phase 3. It could also be because by the time the research 
reached Phase 4 I had been able to build a better rapport with Child S and he was 
therefore more interested in participating.  
  
Table 4: Comparison of the Phase 3 and Phase 4 test results (Child S) 
 
Story 
 
Phase 3 scores 
 
Phase 4 scores 
 
% Difference 
 
Ladybirds 
 
40 50 25 
Cars 
 
80 90 13 
Cats 
 
50 60 20 
Snails 
 
60 70 17 
Dogs 
 
80 80 0 
Sunflowers 
 
70 80 14 
Plants 
 
50 80 60 
 
Mean 
 
 
61.43 
 
72.86 
 
18.6* 
 
Std. Deviation 
 
 
15.73 
 
13.8 
  
*The % difference is 18.6 (72.86-61.43/61.43=18.6). 
 
 
4.9 Analysis of Classroom Observations 
 
An observation approach was used to collect data about Child S’s interactions with 
the primary TA, his typically developing peers and the secondary CT. The initial 
plan was to observe his language environment in pre-selected and agreed lessons: 
Literacy, Numeracy and Art. Child S’s parents were fully informed about the 
observation and gave their consent for me to film him for my research. However, 
some other parents with a child in Child S’s primary school class were reluctant to 
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give permission for their children to be filmed and this limited the amount of filming 
that could be conducted in the main classroom. In addition, Child S demonstrated 
little communication with his peers at the same table which created some difficulties 
when I was trying to record his voice in a natural classroom setting. With these 
difficulties, the primary school CT, TA and I agreed an alternative arrangement, 
namely to relocate the observation to the school cookery room and the art area. The 
observation then re-focused on three separate settings: (1) a one to one session 
between Child S and TA, (2) Child S working with Child P (a child with SEN) and 
(3) Child S working with his typically developing peers in a small group.  
 
In Child S’s secondary school, the teaching staff and parents of the other children in 
the school were verbally informed by the headteacher about my research. The parents 
allowed their children to be filmed during the classroom observations and the 
teaching staff agreed to participate in the filming, if necessary.  
 
As discussed previously, the aim of Phase 1 was to investigate Child S’s language 
environment at school and observe the impact of speech rates and speech strategies 
on his listening comprehension. In the clips, the speech rates were measured to 
determine the number of words per second in a dialogue. The observations showed 
that there were five alternative speech strategies: type 1 repetition (repeat of the same 
instructions), type 2 repetition (instructions repeated but in simplified form), a gap 
within a sentence, prediction and using props alongside speech. Valid interactions 
were determined based on three criteria: 
 
1. A meaningful verbal reply (except unidentified mumbling) 
2. Physical replies (such as pointing, looking or nodding) 
3. Copying TA’s words or actions 
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Six observations were selected (see Table 5). Five video clips were filmed to study 
Child S’s verbal and physical interactions with his primary TA, peer group and 
secondary CT. The sixth clip observed his social skills at playtime in both primary 
and secondary schools. The filmed sessions ranged from 5 minutes 12 seconds and 
39 minutes 18 seconds, and the total filming time was 113 minutes 21 seconds 
(mean: 18 minutes 54 seconds). 
 
 
Table 5 Child S’s observation clips 
 
 
Clips 
 
 
Participants 
 
Settings 
 
Lesson type & Purpose of observation 
 
 
Film 
Length 
 
1 
S, TA 
 
 
 
Cookery room, 
primary school 
• Art: making playdough 
• To examine S’s interaction 
with the TA on a one to 
one basis 
 
25’40’’ 
(*25.67) 
 
2 
S, TA,  
P (with 
learning 
difficulties) 
Cookery room, 
primary school 
• Numeracy: measurement  
• To observe S’s relationship 
with a child with learning 
difficulties 
 
12’00’’ 
(12.00) 
 
 
3 
S, TA, 
P (with 
learning 
difficulties) 
 
An Art room 
(noisy building 
setting) 
• Numeracy: money games 
• To determine S’s response 
to the TA’s verbal requests 
in a noisy environment 
 
 
39’18’’ 
(39.03) 
 
4 
TA, S, a 
group of 
children  
 
Cookery room, 
primary school  
• Art: making play dough  
• To determine S’s social 
skills and interaction with a 
group of children 
 
23’27’’ 
(23.45) 
 
5 
 
 
Secondary 
CT, S, class 
children  
Classroom, 
secondary 
school 
• Maths games 
• To evaluate S’s listening 
skills in class during 
kinaesthetic activities 
 
07’44’’ 
(7.73) 
 
6 
S Playgrounds in 
primary and 
secondary 
schools 
• Playtime  
• To observe S’s social skills 
and interaction with other 
children 
 
05’12’’ 
(5.20) 
Total filming time 113’21’’ 
(113.35) 
Mean 18’54’’ 
(18.90) 
*Filming time (25minutes 40seconds) is 25.67 minutes (25 minutes + 40/60 seconds). 
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Table 6 presents the number of valid interactions that the primary TA and secondary 
CT had with Child S during each film clip. As set out in the Methodology chapter, 
the speech rates were divided into five bands, i.e. slow (1.2 w/s or below), slow 
normal (1.3 - 2.4 w/s), standard (2.5 - 3.6 w/s), fast normal (3.7 – 4.8 w/s) and fast 
(4.9 w/s or above). Table 6 also recorded 348 valid accounts of verbal and physical 
communications between the TA/CT and Child S. Among these valid interactions, 
Child S achieved an average score of 63% (mean; 219/348 times) valid responses to 
the TA/CT’s questions and instructions during the school observations. 
 
Table 6 Primary TA’s & Secondary CT’s speech rates and Child S’s valid responses 
 
 
 
 
Speech rates 
 
Primary school 
 
 
Subtotal 
 
Secondary 
school 
 
 
Grand total 
 
Clip 1 
 
Clip 2 
 
 
Clip 3 
 
 
Clip 4 
 
 
Clip 5 
 
 
TA 
 
S 
 
TA 
 
S 
 
TA 
 
S 
 
TA 
 
S 
 
TA 
 
S 
 
CT 
 
S 
TA/CT 
(total) 
S 
(total) 
Slow 
(1.2 w/s or 
below) 
 
2 
 
1 
 
1 
 
1 
 
2 
 
1 
 
0 
 
0 
 
5 
 
3 
 
17 
 
8 
 
5/17 
(22)^ 
 
3/8 
(11) 
Slow normal 
 
(1.3 - 2.4 w/s) 
 
10 
 
7 
 
0 
 
0 
 
8 
 
7 
 
5 
 
3 
 
23 
 
17 
 
14 
 
6 
 
23/14 
(37) 
 
17/6 
(23) 
Standard 
 
(2.5 - 3.6 w/s) 
 
23 
 
19 
 
7 
 
6 
 
24 
 
18 
 
13 
 
8 
 
67 
 
51 
 
11 
 
9 
 
67/11 
(78) 
 
51/9 
(60) 
Fast normal 
 
(3.7 - 4.8 w/s) 
 
 
30 
 
20 
 
8 
 
4 
 
23 
 
16 
 
23 
 
12 
 
84 
 
52 
 
4 
 
3 
 
84/4 
(88) 
 
52/3 
(55) 
Fast 
 
(4.9 w/s or 
above) 
 
63 
 
39 
 
11 
 
7 
 
22 
 
13 
 
27 
 
11 
 
123 
 
70 
 
0 
 
0 
 
123/0 
(123) 
 
70/0 
(70) 
 
Total 
 
 
128 
 
86 
 
27 
 
18 
 
79 
 
55 
 
68 
 
34 
 
302 
 
 
193 
 
46 
 
26 
 
302/46 
(348) 
 
193/26 
(219) 
 
^ The total amount (22) of TA’s (5) and CT’s (17) speech rates 
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Figure 5 illustrates that overall Child S responded exceptionally well when the 
standard speech rate of 2.5-3.6 w/s was used, reaching 77% valid responses (60/78 x 
100%), whereas he merely achieved 50% valid responses for the slow speech rate, 
62% for the slow normal speech rate, 63% for the fast normal speech rate and 58% 
for the fast speech rate. It is interesting that, for these observations, Child S 
responded best when the primary TA’s and the secondary CT’s used the standard 
speech rate. 
 
Figure 5 TA’s & CT’s speech rates and Child S’s valid responses 
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 4.9.1 Comparison of 
 
Figure 6 compares the percentage of the TA’s and CT’s conversations with Child S 
at each of the different speech rates during the observations. The
the percentages for the TA’s speech rates 
slow speech rate, 8% for the 
rate, 28% for the fast normal
percentages for the secondary CT’s speech rates 
for the slow speech rate,
speech rate and 9% for the
the fast speech rate.  
 
Figure 6 Percentage 
conversations at each speech rate
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rates, with the fast speech 
conversations. Child S on
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By comparison, Figure 6 demonstrates that the secondary CT tended to use the 
slower speech rates in conversations with Child S (37% for the slow speech rate and 
30% for the slow normal speech rate). Compared to his mean score of 63%, Child S 
only achieved response rates of 47% (8/17 times; see Table 6) for the slow speech 
rate and 43% (6/14 times; see Table 6) for the slow normal speech rate. 
 
Figure 6 also shows that, when speaking to Child S during the classroom 
observations, the TA and CT used the standard speech rate for 22% and 24% of the 
conversations respectively. With this speech rate Child S’s valid responses to the 
TA’s and the CT’s instructions were 77% (51/67 times; see Table 6) and 82% (9/11 
times; see Table 6), respectively, giving an average result of 77% (60/78 times; see 
Table 6). These results show that overall the standard speech rate gave the best 
results.  
 
Therefore, although the conversations with Child S covered the full range of speech 
rates (with the TA predominately using the faster speech rates and the CT mainly 
using the slower speech rates) the overall results actually show that for this 
observation session Child S achieved his best response rate when both the TA and 
the CT were using the standard speech rate, which does not fully support my 
previous expectation that the slower speech rate would be beneficial to Child S’s 
listening comprehension.  
 
The observations also looked at the speech strategies. This enabled me to gain a 
better understanding of the most appropriate speech strategies for the TA and CT to 
use, together with the optimum speech rate, in order to improve Child S’s listening 
comprehension and thereby maximise his learning potential.  
 
4.9.2 Child S’s Responses to the Primary TA’s and the Secondary CT’s Speech 
Strategies 
 
Table 7 shows the results of Child S’s responses to the different speech strategies 
devised by the TA and the CT, such as type 1 repetition, type 2 repetition, a 2-second 
gap between phrases (Gap-2s), a 3-second gap between phrases (Gap-3s) and 
prediction, whereby teachers deliberately miss a key word in a sentence to allow the 
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pupils to fill in the gap. The results demonstrate that Child S responded well, with 
valid responses to 75% of the conversations, when the TA and CT used speech 
strategies of prediction (6/8 times) and Gap-2s (3/4 times). His responses to other 
speech strategies were 67% of Gap-3s conversations (2/3 times), 67% of type 1 
repetition conversations (18/27 times) and 50% of type 2 repetition conversations 
(6/12 times).  
 
Observations show that the primary TA’s use of prediction encouraged Child S to 
think of or guess the missing word in a conversation. The TA and the CT frequently 
used both type 1 repetition and type 2 repetition during conversations. However, the 
results show that these strategies did not achieve the best results for Child S. The 
results of the observation suggest that the most appropriate speech strategies for 
Child S are prediction and a 2-second gap between phrases although the results could 
have been influenced by the relatively small sample size.  
 
Table 7 Primary TA’s and secondary CT’s speech strategies (Child S) 
 
 
Speech 
strategies 
 
Primary school 
 
 
Subtotal 
Secondary 
school 
 
Grand 
total 
Clip  1 
 
Clip  2 Clip  3 Clip  4 Clip  5 
TA 
 
S TA S TA S TA S TA S CT S TA/CT 
(total) 
S 
(total) 
1. 
 
Repetition 
Type 1: 
Same 
words 
 
4 
 
2 
 
2 
 
2 
 
10 
 
6 
 
4 
 
3 
 
20 
 
13 
 
7 
 
5 
 
20/7 
(27) 
 
13/5 
(18) 
Type 2: 
Simplified 
instructions 
 
6 
 
3 
 
2 
 
0 
 
3 
 
2 
 
1 
 
1 
 
 
12 
 
6 
 
0 
 
0 
 
12/0 
(12) 
 
6/0 
(6) 
2.  
 
Gaps 
(between 
phrases) 
 
Gap-2s 
 
2 
 
2 
 
1 
 
1 
 
0 
 
0 
 
1 
 
0 
 
4 
 
3 
 
0 
 
0 
 
4/0 
(4) 
 
3/0 
(3) 
 
Gap-3s 
 
2 
 
2 
 
0 
 
0 
 
0 
 
0 
 
1 
 
0 
 
3 
 
2 
 
0 
 
0 
 
3/0 
(3) 
 
2/0 
(2) 
3. 
Prediction 
 
 
4 
 
2 
 
0 
 
0 
 
3 
 
3 
 
1 
 
1 
 
8 
 
6 
 
0 
 
 
0 
 
8/0 
(8) 
 
6/0 
(6) 
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4.9.3 Results for Child S’s Responses to His Peers 
 
Table 8 shows the results of Child S’s responses to his peers’ various speech rates in 
both his primary and secondary schools. The result demonstrates that Child S 
responded well to 79% of the conversations (15/19 times *) when the standard 
speech rate was used. He also achieved good results for the slow normal speech rate 
(responding to 75% of the conversations) and for the fast normal speech rate 
(responding to 69% of the conversations). His result for the fast speech rate was 
significantly lower (responding to only 29% of the conversations).  
 
The results of the observations suggest that the peers’ conversations using the 
standard speech rate received the most responses from Child S and this is in line with 
the results obtained during my observation of conversations between Child S and his 
TA/CT.  
 
Table 8 Child S’s responses to his peers’ speech rates    
 
 
Speech rates 
 
Primary school 
 
Subtotal 
 
Secondary 
school 
 
Grand 
total 
Clip 1 Clip 2 Clip 3 Clip 4 Clip 5 
Peers S Peers S Peers S Peers S Peers S Peers S Peers S 
 
Slow 
(1.2 w/s or below) 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
Slow normal 
(1.3 - 2.4 w/s) 
 
0 
 
0 
 
6 
 
5 
 
1 
 
0 
 
1 
 
1 
 
8 
 
6 
 
0 
 
0 
 
8 
 
6 
 
Standard 
(2.5 - 3.6 w/s) 
 
0 
 
0 
 
9 
 
7 
 
3 
 
3 
 
5 
 
4 
 
17 
 
14 
 
2 
 
1 
 
19* 
 
15* 
 
Fast normal 
(3.7 - 4.8 w/s) 
 
0 
 
0 
 
6 
 
5 
 
0 
 
0 
 
5 
 
3 
 
11 
 
8 
 
2 
 
1 
 
13 
 
9 
 
Fast 
(4.9 w/s or above) 
 
0 
 
0 
 
4 
 
2 
 
0 
 
0 
 
9 
 
2 
 
13 
 
4 
 
1 
 
0 
 
14 
 
4 
 
Total 
 
 
0 
 
0 
 
25 
 
19 
 
4 
 
3 
 
20 
 
10 
 
49 
 
32 
 
5 
 
2 
 
54 
 
34 
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4.10 Analysis of Observation Clips 
 
The analysis of the observations primarily aims to investigate Child S’s listening 
responses to his TA and CT when they were using various speech rates and speech 
strategies. Six clips were obtained to record Child S’s interactions in both primary 
and secondary school settings. The results of the observations are analysed in respect 
of Child S’s listening comprehension for five different speech rates (slow, slow 
normal, standard, fast normal and fast) and four alternative speech strategies (type 1 
repetition, type 2 repetition, a gap within a sentence and prediction). 
 
4.10.1 Observation One (Clip 1)  
 
The first observation was conducted in Child S’s primary school. The setting was in 
a school’s cookery room where his TA helped him make playdough during a one to 
one session. The TA used different speech rates and speech strategies to 
communicate with Child S in this clip.  
 
The results of the observation demonstrate that Child S performed particularly well 
when the standard speech rate was used (2.5-3.6 w/s), achieving 83% (19/23 times; 
see Table 9) valid responses, compared with 50% for the slow speech rate, 70% for 
the slow normal speech rate, 67% for the fast normal speech rate and 62% for the fast 
speech rate. 
 
Table 9 Results of the Clip 1 observation (Child S) 
 
 
Speech rates 
Slow 
 
(1.2w/s or 
below) 
Slow 
normal 
(1.3 - 2.4 
w/s) 
Standard 
 
(2.5 - 3.6 
w/s) 
Fast 
normal 
 
(3.7 - 4.8 
w/s) 
Fast 
 
(4.9 w/s or 
above) 
Total 
 
(mean) 
Clip 1 TA 2 10 23 30 63 128 
S 1 7 19 20 39 86 
% response rate 50% 70% 83% 67% 62% 67% 
 
However, during the observation the TA predominately spoke to Child S using the 
fast speech rate (see Figure 7) and this rate alone accounted for 49% (*) of the total 
conversations during the observation period of 25 minutes 40 seconds. In contrast, 
 the TA used the standard speech rate for only 18% of the total conversations. Since 
Child S responded best to the standard speech rate, it is apparent that oppo
for Child S to achieve good results were limited by the TA’s approach during this 
observation. Child S’s average response 
9), compared with 83% for the standard speech rate. This suggests that had the TA
used the standard speech rate for the whole of the Clip 1 observation period, Child S 
would have had an opportunity to improve his listening comprehension by 24% 
(83% - 67% / 67%).  
 
Figure 7 Percentages 
*The total number of 
   The number at the
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Example 1 
TA: Right, drink! (gestures to the shape of the drinking bottle and then tells S to  
             put it away) 
S: (no reaction) 
TA: ‘What do you do with your drink?’ (00’16) 
S: (no reply) 
TA: ‘What do you do with your drink?’  
S: (no reaction) 
TA: Come on! There! (whispering to S and pointing at the corner) 
            (After about 2 minutes) 
TA: ‘What do you do with your drink?’  
S: (no response to TA) 
TA: (asks S to put the drink away) Put that out of the way in case we are caught…  
S: (follows the TA’s request to move the drink away) 
 
The second example was when the TA was asking Child S to read a recipe and 
identify the ingredients needed to make playdough. Child S was distracted and kept 
shaking his drinking bottle. The TA patiently encouraged Child S to read out the 
ingredients and repeated her requests four times. Eventually Child S began to pay 
attention and started to read the recipe. 
 
Example 2 
TA: Can you tell me what we need? (00’33) 
        You will need … 
S: (still shakes his bottle, does not reply to the TA’s questions) 
TA: What do we need? (00’41) 
S: (No reply) 
TA: What do we need? (00’50) 
       What do we need? (helping S read a recipe) 
S: (looks away without looking at the recipe; 01’01) 
TA: Tell me! (raises voice to attract S’s attention; 01’02) 
        You need to talk to me. (TA turns on the oven) 
        Do you need…?  
        Shall I read it first? 
S:     (shakes head) 
TA:  No? Ok? What do we need? (01’14) 
        One… (guides S to read the recipe) 
S:  …cup …(of sugar) 
 
These examples demonstrate that type 1 repetition can be a very effective speech 
strategy, like a constant reminder, to grasp Child S’s attention during the observation.  
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The other speech strategy used by the TA was to speak to Child S using a gap within 
a sentence or a question (see example below).  
 
TA: If I give you some (playdough)… (2 seconds gap)…can you make that into a 
            nice ball? 
S: (opened his palm and took playdough from TA) 
TA: We need to get … (2 seconds gap)… all the playdough off (gesturing to 
            clean the table).  
S: (stepped forward to tidy up the table) 
            (After a while, both TA and Child S cleaned the table) 
TA: ‘Am I safe to take … (3 seconds gap) …my apron off?’ (18’02) 
S: Yeah. (nodding) 
 
Child S responded well to this speech strategy and this suggests that the gap within 
the sentence or question allowed him to better process the verbal information. In 
addition, the TA also used demonstration to show Child S how to roll playdough into 
a ball and how to clean the table after use. These physical demonstrations provided 
him with clear visual instruction which supported his listening comprehension.  
 
4.10.2 Observation Two (Clip 2) 
 
This observation covered a maths lesson about ‘estimation’ conducted by the TA. 
The lesson took place in the cookery room of the primary school and lasted 
approximately 12 minutes. Child S and Child P, a child with learning difficulties, 
worked as a team, with their task being to estimate the volume of a jug and then see 
how many glasses of water were needed to fill it.   
 
Table 10 illustrates Child S’s responses to the TA’s various speech rates during the 
lesson. The results show that Child S performed significantly better when the 
standard speech rate was used, achieving a response rate of 86%, compared to 50% 
for the fast normal speech rate and 64% for the fast speech rate. Due to a lack of a 
valid sample size, Child S’s responses for the slow speech rate will not be taken into 
account for this observation. As noticed previously, the TA continued to show a 
tendency to speak more often at the fast normal and fast speech rates to Child S. As 
before, this compromised Child S’s opportunities to achieve a good response rate 
during this observation. 
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Table 10 Results of the Clip 2 observation (Child S) 
 
Speech rates 
Slow 
(1.2w/s or 
below) 
Slow 
normal 
(1.3 - 2.4 
w/s) 
Standard 
(2.5 - 3.6 
w/s) 
Fast 
normal 
(3.7 - 4.8 
w/s) 
Fast 
(4.9 w/s or 
above) 
Total 
(mean) 
Clip 2 TA 1 0 7 8 11 27 
S 1 0 6 4 7 18 
% response rate 100% 0% 86% 50% 64% 67% 
 
This observation showed that the TA frequently used type 1 repetition and type 2 
repetition to obtain Child S’s attention and also encourage him to participate in the 
estimation activity. The following two examples show that Child C did not always 
pay attention to the TA and became very dependent on Child P’s help.  
  
During the teaching session, the TA asked both Child S and Child P to choose a 
container and then estimate how many cups were needed to fill in the container. 
Following the TA’s instructions, Child P picked up a bucket whereas Child S 
remained unresponsive (see Example 1). The TA used type 1 repetition to encourage 
Child S to make a decision. Child P then urged Child S to choose a container by 
repeating ‘Tell me what you want to choose’. Child S was hesitant until Child P 
whispered an answer and tried to influence Child S’s decision. At the end, Child S 
copied Child P’s idea for the TA’s request. Apart from the TA’s use of the repetition 
strategy, the observation also saw Child S’s potentially bad habit of passively relying 
on teaching staff or other children’s help rather than proactively making choices for 
himself.   
 
Example 1: 
TA: What do you want? (showing S different containers) 
S: (not listening and not looking at containers; no reply to TA) 
TA: What do you want? (obtaining S’s concentration) 
S: (no reaction to TA; looking at P for help) 
TA: What do you want? (encouraging S to choose one for himself) 
S: (looking away from TA; TA was tidying up the kitchen sink) 
            (after a while) 
P: Tell me what you want to choose. (talking to S) 
S: (looking around and trying to find a different bottle) 
P: Tell me what you want to choose.  Give it here, S. (P chose a bottle for S)  
S: (looking at the bottle P chose) 
P: That one? (whispering to S to choose ‘the bottle’) 
S: (points to the bottle P indicates) 
P: That big one? (holding up the bottle) 
S: Yeah (nodding) 
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Example 2 indicates Child S’s tendency to rely too much on Child P. The TA used 
type 2 repetition (simplified questions) in order to attract Child S’s attention and 
encourage him to make his own choice of container rather than the one Child P chose 
for him. Although Child S eventually replied to the TA with his estimation of how 
many glassfuls were needed, he did not show any particular interest in taking part in 
the activity.  
 
Example 2: 
TA: I will choose now. (picking up a 200-millilitre glass and asking P and S to 
            estimate) 
How many times do you think we can put 200 millilitres in there? 
How many times this amount? (i.e. a container) 
P: Twice. 
TA: How many times do you think we can put 200 millilitres in there? (to S) 
S: (No reply to TA and not looking at P) 
TA: How many times this amount? (encouraging S to estimate) 
P: Twice…Twice…Twice (telling S the answer) 
TA: (stopping P from telling S the answer) 
S: (no reply to TA; looking at P for help) 
P: Twice. (whispering to S)  
S: Twice. (copying P’s answer) 
 
 
A further reason to explain Child S’s difficulty in understanding the TA’s 
instructions is that the TA did not always make her questions clear (see Example 3). 
This is demonstrated by the following example, noting that this conversation was 
conducted entirely at the fast speech rate (over 4.9 words/second). In the end, Child S 
simply ignored the TA’s questions. 
 
Example 3: 
TA: How many times do you think that, S? (02’49) 
S: (no reply) 
TA: How many? How much time? How many times that item of liquid is this?   
             How much liquid? Oh…Oh…I don’t know.   
S: (puzzled without a reply) 
 
The TA’s ambiguous questions created frustration for herself and, more importantly, 
caused Child S to become confused. In the end, Child S looked puzzled and 
withdrew his participation from the task. The result suggests that the TA would 
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benefit from some on the job training in order for her to adapt her teaching style to 
meet the needs of individual children. 
 
4.10.3 Observation Three (Clip 3) 
 
This observation covered a small group teaching session in an Art room. The TA was 
conducting a maths lesson with Child S and Child P. The aim of the session was to 
recognise some plastic coins, such as 5p, 10p, 20p, 50p and £1. Furthermore, the 
children were able to learn about the value of each coin and use the coins to buy food 
in a money game. 
 
During the observation, the primary school was undertaking building renovation. 
Occasional drilling noises occurred in the background and this caused some 
conversations to be drowned out by the noise during the filming. The TA once 
commented on the loud noise: ‘That’s a nice noise, we cannot hear a thing’. This 
reflects true life in a school environment which, for the purposes of my research, can 
be more valuable than research in a laboratory setting. This observation therefore 
illustrates the TA’s true reactions and the children’s learning results under these real 
life circumstances. Due to the background noise, the TA used picture cards, money 
coins and notes, a writing whiteboard and hand gestures to support her speech and 
thereby improve Child S’s visual understanding and attract his attention away from 
the noise.  
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Figure 8 shows Child S’s valid responses to the TA’s questions or instructions during 
this observation. Compared with an overall average of 70% (*), Child S achieved 
particularly high response rate of 88% (7/8 times) when the slow normal speech rate 
was used, compared to 50% (1/2 times) for the slow speech rate, 75% (18/24 times) 
for the standard speech rate, 70% (16/23 times) for the fast normal speech rate and 
59% (13/22 times) for the fast speech rate. 
 
Figure 8 Money games - shopping for food (Clip 3) 
 
 
*The total number of times the TA spoke to Child S is 79 in Clip 3 (see Table 6).  
  The total number of times Child S responded to the TA is 55 (see Table 6), which represents the   
  mean of 70% (55/79 x 100%) in Clip 3. 
 
This observation also showed that the TA’s use of faster speech rates was less than in 
previous observations. Three possible explanations for this are as follows: (1) while 
the TA was using props, such as plastic coins and picture, she slowed down her 
speech rate; (2) when the drilling noises occurred, the TA reduced her speech rate to 
make sure her speech diction was clear to Child S; (3) in the noisy environment, the 
TA’s speech volume became louder and also physically moved closer to Child S to 
make sure he was able to hear. The results show that these strategies improved Child 
S’s listening comprehension and it is significant that his average valid response rate 
(70%) for this observation was higher than for any of the other observation sessions. 
The results of this observation therefore suggest that the TA’s slower speech, 
together with the use of appropriate teaching materials, enhanced Child S’s listening 
comprehension.  
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During the observation, the TA used the following three alternative speech strategies 
to communicate with Child S when the background noise increased: (1) type 1 
repetition; (2) type 2 repetition; (3) prediction. As previously noted, the purpose of 
using repetition strategy was to encourage Child S to focus on his task. The TA also 
raised her voice in order to attract Child S’s attention. The results of the observation 
show that type 1 repetition combined with the TA’s loud voice eventually served the 
purpose (see Example 1). 
 
Example 1: 
TA: Your turn. What is the next on your list? (noise occurred; asked S to read a 
             shopping list; TA raised her voice) 
S: (no reply; not paying attention) 
TA: What is the next on your list? (TA raised her voice for S’s concentration) 
S: (no reply; distracted and looking away) 
TA: What is the next on your list? (07’56; raised voice to grab S’s attention) 
S: (looks at the list, murmurs) 
Mo…l...k (milk). 
TA: Some milk. 
(both the TA and S look for a ‘milk’ picture on the table) 
 
In the following two examples (Example 2 and 3), the TA simplified her questions to 
ensure Child S was able to comprehend the questions and instructions. The TA 
adopted type 2 repetition accordingly to instruct Child S to complete his shopping 
tasks and tidy up the teaching props. As discussed earlier, the occasional noise 
frustrated both the TA and Child S during the teaching session. The TA therefore 
needed to raise her voice in order to attract Child S attention away from the noise.  
 
 Example 2: 
TA: S…S…S (raises her voice to attract S’s attention)  
  Where is 50p? (24’25’’; noise) 
S: (points at a 50p in TA’s hand) 
TA: 50p? 
S: (mumbling; drilling noise) 
TA: 50p? 
S: 50p? (realises) 
TA: Give me 50p. (requests S to give her 50p) 
S: (handed over 50p to TA) 
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Example 3: 
TA: Could you collect two-pound coins for me? (noise) 
S: (no reply to TA) 
TA: Collect two pounds, please. 
S: (distracted by noise; looked away; no reply) 
TA: Two pounds. 
S: (start to collect coins as instructed) 
             (after a while) 
TA: Oh…Well done! (praises S for completion) 
S: Last bit. (picks up a two-pound coin and gives it to the TA) 
TA: 10 pence is the next.  
10 pence please. (34’41’’; TA took a pot of 10 pence’s to S) 
S: (gathers 10-pence coins together as instructed) 
TA: This is good! Excellent! 
 
The third speech strategy used by the TA was prediction (see Example 4). The TA 
deliberately left off the end of a question and this required Child S to listen carefully 
in order to provide the TA with the correct answer. In the following example, the TA 
employed prediction to see whether Child S would know the price of a pint of milk. 
Child S responded well and was able to get the correct price and also recognise the 
value of coins to successfully complete the shopping task. 
 
Example 4: 
TA:  One pint of milk equals … (08’41’’; waiting for S to look at the price tag) 
S: (continues to play cards, no reply) 
TA: How much is one pint of milk, S? 
S: (looks at the board and counts the money to pay for it) 
TA: One pint of milk is … 
S: 30p. 
TA: 30p.  
 
During the fourth conversation (see Example 5), the TA tried to help Child S 
complete his shopping task. However, the TA’s instructions were not always clear 
and this caused Child S some confusion. At the beginning of the conversation, the 
TA used plastic coins to help S practise his addition of ‘5+5’. When Child S replied 
with the wrong answer of 15 instead of 10, the TA did not immediately rectify his 
mistake and actually continued to use the wrong answer ‘15’ to add on another 5.   
 
Example 5: 
TA: What do you add on to make 20 to 30? (09’30’’) 
S: (picks up the 20p and gives it to the TA) 
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TA: Thank you, but I need some more, don’t I, to make 30? 
S: (listens to the TA, but still not sure what to do) 
TA: We have been doing 5 plus 5. (using two 5p coins) 
5 plus 5 is …?  
S: 15.  
TA: 5 plus 5 is 15.  
Fifteen plus 5 is…. You’ve got five. (shows 5 fingers) One …two…   
three…four…five.  
S: (counts from 1 to 5 by touching the TA’s fingers) 
TA: And another 5, one …two…three…four…five. Add them all together. 
Try with another finger. One…  
S: (confused, just looks at the TA, not following her instruction) 
TA: One… (wiggles her little finger) 
S: One (murmurs) 
TA: Two (wiggles her ring finger) 
S: Three…four…five (follows the TA’s encouragement) 
TA: And this? 
S: Six… seven … eight … nine … ten (mouths each number by following the 
             TA’s wiggling fingers) 
TA: We can do that again… A bit unclear. That’s my fault, S. I’m going to 
             check P’s work. 
S: (looks away and drinks water; 10’51’’) 
 
During this observation Child S’s performance was compromised by the confusion 
caused by the TA. This could potentially damage Child S’s interest in learning maths 
and, even more seriously, it could compromise his ability to correctly use ‘real’ 
money outside the classroom. 
  
4.10.4 Observation Four (Clip 4) 
 
Observation Four studied Child S’s working relationship with his typically 
developing peers in a group teaching session. The TA helped the children make 
playdough in the cookery room in preparation for an art lesson. During this 
observation, the TA attempted to get Child S to read out the ingredients and 
instructions to help his peers make playdough. 
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Table 11 demonstrates Child S’s responses to the TA’s questions and instructions. 
The results show that Child S reacts particularly well to the standard and slow 
normal speech rates, achieving 62% and 60% valid responses, respectively, 
compared to 52% for the fast normal speech rate and 41% for the fast speech rate.  
 
Table 11 Results of Observation Four (Child S) 
 
Speech rates 
Slow 
 
(1.2w/s or 
below) 
Slow 
normal 
(1.3 - 2.4 
w/s) 
Standard 
 
(2.5 - 3.6 
w/s) 
Fast 
normal 
 
(3.7 - 4.8 
w/s) 
Fast 
 
(4.9 w/s or 
above) 
Total 
 
(mean) 
Clip 4 TA 0 5 13 23 27 68 
S 0 3 8 12 11 34 
% response rate 0% 60% 62% 52% 41% 50% 
 
 
In this observation, Child S did not show an interest in participating in the playdough 
making activity. As discussed earlier, Child S had far fewer interactions in school 
with his classmates than with the TA. During this observation, he stayed in  a corner 
of the cookery room without interacting with his peers. The TA then tried to get him 
to read out the ingredients. However, apparently intimidated by having his peers 
waiting for him to read out the instructions, he became reluctant to read. Some girls 
giggled and started to be impatient and this further affected Child S’s confidence (see 
Example 1).  
 
Example 1: 
TA: In the saucepan, we are going to put the bowl over there ‘coz that is the first  
             place to put it (playdough) in a minute there. (03’09) 
Girl1: What is next, S? 
TA: S, you need to tell them what comes next. 
Girl1: What is next? (comes round to check the recipe) 
Boy1: What is next? 
S: (moves backwards to let the children check the ingredients) 
TA: S, no. What is next, S? (insists S reads) 
S: (points at the recipe without reading it out and then looks away) 
Boy1: I will read it. 
Girl1: Sh…sh…let him do it. (S stops reading) 
TA: What is next? 
S: (No reply; Child S becomes upset and ignores TA) 
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When Child S became upset and stopped reading, the TA tried to encourage him to 
continue using type 2 repetition to help him (see Example 2). 
 
Example 2: 
TA: Can you read out the next ingredient? (comes to S and points to the next 
            ingredient) 
S: Half … tup … of … sal.  Half … tup … of… (mumbles) 
Girl1: Of …? 
S: (stops reading) 
TA: Half cup of what? Of what, S?  (03’44’’) 
S: (no reply; looks away) 
TA: Half cup of what? Of what, S?   
S: S…a…l…t (murmurs; head down) 
(the children are not sure what ingredient to put in) 
Girl1: What do we need? 
S: (no reply; head down and starts sniffling) 
TA: Salt. (to children) 
 
During the observation, it was apparent that Child S was affected by some of the 
other children’s behaviour. He became less responsive to the TA’s conversations. 
This observation showed that emotion can significantly affect Child S’s responses, 
regardless of the speech rates and speech strategies used by the TA. 
 
4.10.5 Observation Five (Clip 5)  
 
The fifth observation was a follow-up study in Child S’s secondary special school. 
This session covered two teaching sessions, including a maths game and a listening 
training activity, both of which required the class to respond to the CT’s verbal 
instructions.  
 
In the maths game the CT asked the children to put their hands on their table and 
then told each child to identify a finger with a number from 1 to 10. When the CT 
called out a number(s), the children were asked to raise the appropriate finger(s). The 
purpose was to see whether the children were able to follow the instruction and also 
recognise numbers. 
 
For the listening training the CT verbally instructed the children to touch a body part. 
For example, upon hearing ‘ears’, the children needed to touch their ears. Later on, 
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the CT challenged the children’s listening abilities by presenting them with a 
contradictory visual input. For example, the CT touched her own ‘ears’ and at the 
same time told the children to touch their ‘mouths’ instead. The aim was to see 
whether the children were able to pay attention to the differences and to see whether 
they were able to follow verbal instructions even when faced with a contradictory 
visual distraction. 
 
Figure 9 illustrates the interaction between Child S and his secondary CT during this 
observation. The results show that, compared with an overall average of 57% (*), the 
percentage of Child S’s valid responses to the CT’s instructions were particularly 
good when the standard speech rate was used, scoring with a response rate of 82%, 
compared with 47% for the slow speech rate, 43% for the slow normal and 75% for 
the fast normal speech rate. 
 
It was apparent that the CT had a tendency to speak more often to Child S using 
slower speech rates which, based on the observation results, would have helped him 
with his listening comprehension during the above lessons.  
 
Figure 9 Observation Five in Child S’s secondary school  
 
 
*The total number of times the CT spoke to Child S is 46 in Clip 5 (see Table 6).  
  The total number of times Child S responded to the CT is 26 (see Table 6), which represents the   
  mean of 57% (26/46 x 100%) in Clip 5. 
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During the activities, the CT used type 1 repetition to encourage Child S to follow 
her verbal instructions (see example below). The observation showed that Child S 
was able to understand the CT’s instructions but was not capable of coping with 
verbal and visual inputs.  
 
(instructing the children to touch their body) 
CT: Knee and toe! Knee and toe! Knee and toe!  
S: (listening to instructions but looking around other children’s movements) 
CT: Knee and toe! Knee and toe! Knee and toe! (01’10) 
S: (did not follow instructions, looks around for TA’s help) 
CT: I say it again. Listen! Knee and toe! Knee and toe! Knee and toe!  
(looking at S) 
S: (looking away from CT; still looking at TA for help) 
CT: (moving closer to Child S and pointing at knee and toe to show Child S) 
S: (hesitates to touch ‘knee’ --- copies other children’s actions) 
 
 
The observation showed that he still had a tendency to rely upon an adult, which was 
similar to the situation with his TA in primary school. It would be interesting to see 
more independent training activities in the secondary school. 
 
4.10.6 Observation Six (Clip 6)  
 
The clip shows Child S’s social skills at playtime in both his primary and secondary 
school playgrounds. Child S had a tendency to stay in his own territory which was 
where he seemed to be most comfortable. He rarely initiated any conversation with 
other children around him and also rarely asked them to play a ball game with him.  
 
In the primary school, Child S’s ‘territory’ was around a netball pole in the 
playground. If a ball with which he was playing bounced outside his territory he 
appeared anxious about stepping out to reach for it and he tended to wait for another 
child to fetch it for him. I discussed this situation with Child S’s TA during the 
research period and her philosophy was that he should be left to develop his own 
social skills with other children without interference from the teaching staff. Child 
S’s secondary playground behaviour was similar to that shown by him in his primary 
school. He spent most of playtime sitting alone at the end of a slide with his drinking 
bottle, even when some children were playing close to him. Again, the playtime duty 
staff did not interact with him during the observation period. 
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4.11 Summary 
 
Overall, the results of the research tests show that there is not one particular speech 
rate or speech strategy that can be determined to be the most appropriate for teaching 
staff to use when communicating with Child S.  
 
The test results demonstrate that Child S did particularly well with the stories ‘Cars’ 
and ‘Dogs’, regardless of the speech rates and speech strategies. In this case, he was 
particularly interested in the story subjects and could explain his good performance.  
For those story subjects with which Child S was not familiar (for example, the stories 
about ‘Sunflowers’ and ‘Plants’) it was shown that the result for Child S between 
Phase 3 and Phase 4 could be improved by either using a gap between sentences or a 
slower speech rate. 
 
The classroom observations illustrated that Child S had an exceptional result of 77% 
(see Figure 5; p. 103) for valid responses to his primary TA’s and secondary CT’s 
verbal instructions and questions when they spoke to him using the standard speech 
rate (2.5-3.6 w/s). In addition, the observation results also demonstrate that when 
Child S was in a small group with his peers, he was most responsive when 
conversations were conducted at the standard speech rate. These observations 
suggest that the standard speech rate is the most appropriate for optimising Child S’s 
listening comprehension.  
 
However, the overall results of both the research test and classroom observations 
present mixed conclusions and this underlines the complexity of this case study. 
Furthermore, the observation results highlight that Child S’s listening comprehension 
in a classroom setting could also be adversely affected by the behaviour of the other 
children, regardless of the speech rates and speech strategies used by teaching staff. 
 
With regard to speech strategies, Child S responded well when the TA used 
‘prediction’ and ‘a 2-second gap between phrases’. These strategies obtained Child 
S’s attention and also encouraged him to think of possible answers. In comparison, 
although both the TA and CT frequently used type 1 repetition and type 2 repetition 
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as constant reminders during conversations, these strategies were less effective in 
helping Child S provide good responses.  
 
The research tests and classroom observations both provided evidence that 
presenting pictures and teaching props, such as plastic coins and playdough, 
alongside speech, could significantly help Child S’s comprehension. 
  
142 
 
C H A P T E R   F I V E 
 
 
CASE STUDY 2: Child C 
 
5.1 Introduction 
 
Child C is the second and youngest child with DS in my study and is the daughter of 
a friend’s work colleague, Mr. P. At the time, Child C attended a nursery special 
class in a mainstream primary school. The head teacher showed a strong interest in 
my research and we had several discussions about how to conduct the research in the 
school. In addition, a presentation was given and phone calls were made to ensure 
that Mr. P was fully aware and satisfied with the research procedure (see Appendix 
5). The working period lasted approximately 11 weeks, starting in November 2006 
and finishing in February 2007. This allowed me to investigate Child C’s interactive 
conversations and listening comprehension in various school settings and to 
accomplish the planned listening assessments.  
 
The case study covers Child C’s family background, educational and health 
development in school, reports about her language ability from her language 
therapist and my own assessments using BPVS, TROG and the Thematic Subject 
test. It then presents the research procedure and progress together with a detailed 
research analysis of Child C’s test responses and classroom observations. The final 
section of the case study concludes by suggesting the appropriate speech rate or 
speech strategy that would best help fulfil her potential. 
 
5.2 Family Background 
 
Child C is a Caucasian girl who was aged 5 years 5 months at the start of the case 
study period. She has the trisomy 21 type of DS, verbally confirmed by her mother. 
She has very supportive parents, a grandmother and an older non-DS brother, aged 
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10. Her father was a civil servant and her mother had a part-time job, which allowed 
her mother more flexibility to drive Child C to and from school.  
 
5.3 Educational Development 
 
According to Child C’s school report (July 2006; see Appendix 3), she had 
developed confidence in initiating conversation and making certain comments in a 
small group. The teachers were impressed by her good responses in one to one 
learning settings. She was becoming an integrated member of the class and was 
overcoming the initial shyness she showed when she first joined the class. 
 
In the speech and language therapy interim report (dated 2nd June 2006; see 
Appendix 3), Child C’s language and speech therapist stated that she was able to 
understand instructions containing ‘three’ key words, for example, ‘make the teddy 
jump on the table’, in a language assessment. She also understood basic ‘wh’ 
questions, such as ‘where?’ and ‘what?’ and was capable of building on her 
understanding by using ‘who?’ questions.  
 
5.4 Health and Development Issues 
 
A school medical assessment reported that she suffered from a thyroid problem, 
which potentially affected her sleep at home, and the resulting tiredness also affected 
her concentration in school. It also caused her to suffer from constipation. Both 
medical issues had been reduced by the use of ‘Thyroxine’ for an underactive thyroid 
and ‘Lactolose’ for constipation. 
 
Child C’s eye-sight report (2006; see Appendix 3) showed that both her eyes were 
long-sighted, the right one at +6.50 and the left one at +5.25. She had a convergent 
squint, which was controlled by her bifocal spectacles. Although Child C’s eye sight 
was long-sighted, the report also revealed that in her previous eye check, the upper 
and low lids of her right eye appeared ectropion, meaning that the eyelid turned 
outwards. The right-eye exposure had caused an infected ulcer in the past but the 
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condition seemed no longer to affect her eye sight. Therefore, there were no concerns 
with regard to her vision for the research observation and test in the study.  
 
5.5 Research Procedure 
 
The period of fieldwork lasted for approximately 11 weeks and comprised four 
phases: Phase 1: Observation, Phase 2: Language Assessment, Phase 3: Initial 
Research Test and Phase 4: Final Research Test.  
 
Phase 1: Observation. The purpose of this phase was to understand Child C’s school 
communication environment. It involved two types of classroom interactions 
between Child C and the class teachers (CTs) and teaching assistants (TAs). Six clips 
were recorded to fulfil the research purpose of investigating Child C’s listening 
comprehension and responses to the CT’s and TAs’ verbal requests. They were two 
clips during a whole class session with the CTs. (Clip 1 was led by CT1, who came 
in to cover CT2’s sick leave; Clip 2 was by CT2.) There were two clips in a small 
group teaching lesson (one by CT2 and the other by TA2). One clip was a one to one 
session with TA1 and the final clip highlighted Child C’s social skills in the 
playground during playtime. This latter observation showed that conversations 
between Child C and her peers were limited and hence it was not included in the 
study. 
 
Phase 2: Language Assessment. As discussed previously, the purpose of this phase 
was to investigate Child C’s language ability by using the British Picture Vocabulary 
Scale (BPVS), the Test for Reception of Grammar (TROG) and The Thematic 
Subject test. 
 
Phase 3: Initial Research Test. These initial tests were used to compare Child C’s 
responses to different speech rates and speech strategies after hearing seven different 
stories.  
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Phase 4: Final Research Test. The purpose of this phase was to check whether the 
initial test results for Phase 3 accurately identified the appropriate speech rate or 
speech strategy to help Child C with her listening comprehension. 
 
During the first week, I conducted several discussions with the CTs and TAs to 
determine Child C’s story interests, but unfortunately she did not appear to have any 
particular interests. The CTs and TAs then advised me to look at some of the stories 
that the whole class had used in the past. Subjects like animals (owls, dogs or pigs) 
and trains were suitable. After the second week, I started to record the stories with 
various speech rates after Child C’s language ability had been assessed. A female 
voice was used to record the project tapes. Each story was divided into four or five 
paragraphs, depending on the length of the story. Each section contained an average 
of three sentences in order to retain Child C’s attention as the story was being read.  
 
The story format used for Child C’s study was similar to that used for Child S’s case 
study. Each story had ten questions which were in a pictorial/word multiple choice 
format with one correct answer to be chosen from four possible answers. Initially, the 
picture answers were selected from the clip art provided by Microsoft Word pictures 
that was easily accessible. Most pictures are colourful and would be novel for Child 
C. It was hoped that these pictures would maintain Child C’s attention during the 
test.  
 
However, in the first story test, the use of the colourful pictures did not achieve their 
intended purpose. Child C found it difficult to understand the meanings of the 
pictures and got stuck in the middle of the test. TA1 encouraged Child C to look at 
the pictures carefully, but Child C was not interested and gradually became 
distracted. As a result, the first listening test was abandoned. Having discussed this 
problem with my supervisor, advice was given to use Makaton symbols instead of 
the clip art from the Microsoft Word package. In addition, CT1 recommended me to 
use ‘Velcro’, which could be stuck on the back of the Makaton symbols. This would 
make a child like Child C think that it was a kinaesthetic activity rather than a 
complex question and answer game. I then re-formulated the answer clip board and 
used the Makaton symbols. As a result, Child C understood the symbols and found 
this hands-on activity interesting.  
146 
 
The test results were examined and also reviewed by a third party in order to meet 
intercoder reliability criteria. The total questions on the video received 140 
responses, based on 7 stories with 10 questions each in both Phase 3 and Phase 4. 
There were 12 disagreements, which resulted in a 91% agreement. The key 
difference was in Child C’s hesitation and random selection when pointing at 
pictures.  
 
5.6 Language Assessment 
 
Three language assessment tools were used to identify Child C’s language ability. 
These were the British Picture Vocabulary Scale (BPVS), the Test for Reception of 
Grammar (TROG) and the Thematic Subject test. The results provided me with a 
better understanding of Child C’s ability to understand vocabulary (BPVS) and 
sentence structures (TROG) and enabled me to clarify Child C’s ability to appreciate 
‘who did what to whom?’ (The Thematic Subject test; Moore et al., 1998). This was 
helpful in preparing the research tests that would be used to assess Child C’s 
language needs. 
 
The procedure used to conduct the assessments was to ask Child C to point out a 
picture related to a word or sentence that was read to her. This could be a word in the 
BPVS, a word and a sentence in the TROG or a sentence in the Thematic Subject 
test. In the BPVS test, Child C scored a raw score of 21 (BPVS; Dunn and Dunn, 
1997), which reveals that Child C’s vocabulary ability is equivalent to a child aged 2 
years 9 months (Dunn and Dunn, 1997).  
 
In the TROG test, Child C failed to pass five consecutive test blocks as required. 
Therefore, according to the TROG administration manual, her equivalent age is 
below 4 year-old children. In addition, the TROG test indicated Child C’s other 
language weaknesses. One of the test blocks assessed her ability to understand a 
negative word, such as ‘not’. Child C was asked to listen to a sentence and then point 
at a related picture; for example, ‘the boy is not running’ and ‘the dog is not 
drinking’. She was unable to point at the pictures. After discussing this potential 
problem with her CT and TA, they explained that they did not teach Child C in a 
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form resembling the TROG test but they did frequently use certain negative words, 
such as ‘don’t’ and ‘no’. Both teachers agreed to progressively adopt a similar 
sentence structure in conversations. The TROG test results also showed that Child C 
was capable of using some prepositions: in, on and above; for example, ‘the cup is in 
the box’, ‘the pencil is on the box’ and ‘the star is above the circle’. The TROG 
results became useful to establish the extent to which Child C was capable of 
listening to and understanding grammatical structures. This then enabled me to 
prepare stories for the research tests at an appropriate level to match her language 
ability. 
 
The Thematic Subject test is used to see if an individual is able to work out ‘who did 
what to whom?’ Moore et al. (1998) claim that people with DS have a tendency to 
reverse the thematic subject in a sentence. In this assessment, there were two 
sentences. Child C was asked to listen to one sentence at a time and then answer 
questions. The first sentence was ‘George reads a book to Kelsey’. After hearing the 
sentence, Child C was required to answer ‘who reads the book?’, ‘what does George 
read?’ and ‘who listens to the book?’. Similarly, the same procedure was conducted 
for the second sentence, ‘Umair gives Ethan a cake’. Child C reversed both subjects 
to objects, answering ‘Kelsey reads a book to George’, and ‘Ethan gives Umair a 
cake’. This assessment conveyed an important message by demonstrating that Child 
C had the tendency of reversing the thematic subject, just like Moore et al. reported 
(1998). 
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5.7 Analysis of Research Tests 
 
Figure 10 shows the test results of Child C’s listening comprehension in Phase 3. She 
scored 80% accuracy for her responses to the stories ‘The tiger who came to tea’ at 
the rate of 3 - 3.2 w/s and ‘The train ride’ using repetition at 1.4 - 1.5w/s. Her scores 
for the stories ‘Titch’ and ‘Eating’ were both 70%. Her score for the story ‘Spot goes 
to the farm’ was 60%.  
 
However, her results dropped to 30 % for the stories ‘The pig in the pond’ with a 
speech strategy using a 2-second (2s) gap between phrases and ‘Owl babies’ with a 
speech strategy using a 3-second (3s) gap between sentences. The test results suggest 
that Child C is not in favour of speech strategies using gaps and these strategies 
could actually hinder Child C’s listening comprehension. 
 
Figure 10 Phase 3: Initial test results (Child C) 
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Figure 11 presents the test results for Child C’s listening comprehension in Phase 4. 
Child C achieved a high score of 90% for the story ‘The train ride’ using a rate of 3-
3.2 w/s, 80% for ‘The tiger who came to tea’ (a 2s gap between words), 70% for 
‘Titch’ (using a rate of 1.4-1.5 w/s), 60% for ‘The pig in the pond’ (repetition using a 
rate of 1.4-1.5 w/s) and 40% for ‘Eating’ (using a rate of 3-3.2 w/s). In contrast, the 
lowest scores were 20% the stories ‘Owl babies’ and ‘Spot goes to the farm’, which 
used a speech strategy using a 2s gap between phrase and a 3s gap between 
sentences, respectively. These test results support the view that Child C does not 
particularly respond well to speech strategies using prolonged gaps.  
 
Figure 11 Phase 4: Final test results (Child C) 
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that the repetition using a slower speech rate (1.4-1.5 w/s) potentially improves her 
responses and listening comprehension.  
 
However, Child C does not have significant scores with speech strategies using either 
a 2s gap between phrases or a 3s gap between sentences in Phases 3 and 4. This 
suggests that prolonged pauses between sentences and phrases can potentially cause 
memory loss and corresponding failure to respond to the test questions.  
 
In contrast, Child C’s results were significantly better when a speech strategy using a 
2s gap between words was employed. As shown in Figure 12, Child C’s scores were 
70% and 80%, respectively when the two stories ‘Eating’ and ‘The tiger who came to 
tea’ were read using a speech strategy with a 2s gap between words. This speech 
strategy allowed Child C to anticipate incoming words and this gave her time to 
process and register the words in her memory, rather than having to process a cluster 
of words altogether, like phrases or sentences. 
 
Figure 12 Phase 3 and 4: The same speech rate (different stories - Child C) 
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Figure 13 compares the test results for the same story but using different speech rates 
and speech strategies between Phase 3 and Phase 4. These results confirm the 
previous trend that Child C’s responses to the slow speech rate did not show the 
predicted benefit when compared with the standard speech rate. Since Child C’s did 
not have any particular special interests, the stories in the test were selected in 
accordance with recommendations from her CTs and TAs. Therefore, Child C did 
not have any particular interest in any of the test stories and, in this case, the story 
content did not have any significant influence on her results. 
 
 Figure 13 Phase 3 and 4: The same story (different speech rates - Child C) 
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The statistical charts present Child C’s valid responses to the CTs’ and TAs’ 
questions and instructions.  
 
The report also focuses on the CTs’ and TAs’ speech strategies, for example, type 1 
repetition (repeat of the same instructions), type 2 repetition (using a simplified 
version of the original instructions), prediction and signing Makaton. The 
observation highlights the alternative methods used by teaching staff to provide 
additional support to Child C when the speech rate was not the key factor in respect 
of her listening comprehension.  
 
Observation is considered to be the most appropriate method of collecting data with 
regard to Child C’s natural classroom behaviour and interactions with her CTs, TAs 
and classmates in the school setting. The earlier observation conducted during Child 
S’s case study suggests that children with DS potentially behave and respond most 
naturally when they work with their teachers in a familiar school environment. This 
experience reinforces my research objective of conducting a similar case study for 
Child C. As discussed previously, this project mainly focuses on the CTs’ and TAs’ 
speech rates to ascertain whether Child C provides consistent responses to their 
verbal questions. The speech strategies are observed and analysed to identify the 
situations when the speech rate is not able to enhance Child C’s listening 
comprehension. Valid interactions between the CTs/TAs and Child C are based on 
three criteria: 
 
1. A meaningful verbal reply to the CTs’/TAs’ questions/instructions; 
2. Physical reactions based on questions/instructions;   
3. Observing and copying (without verbal reply) the CTs’/TAs’ demonstrations, 
for example, writing. 
 
The parents of Child C’s classmates were very supportive of the research and gave 
consent for their children to be filmed and included in the project. However, the 
school was undergoing renovations next to Child C’s classroom during the research 
period and sometimes it was difficult to record and hear her voice in this noisy 
environment. This became a key issue and resulted in some re-organisation of the 
observation phase in the classroom settings. In addition, Child C was very curious 
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about the digital dictation recorder (Olympus, WS-300M) and the microphone 
clipped to her collar. She fiddled with both pieces of recording equipment, especially 
the microphone, which came off frequently when she pulled it. Therefore, I discussed 
the difficulties with her CTs and TAs and we came up with arrangements to facilitate 
the data collection. The data collection activities included filming a whole classroom 
session with/without building noise, working with TAs on a one to one basis and 
working with a small group in the school library. In addition to these arrangements, 
observations of Child C’s playtime were also included to illustrate Child C’s 
interactions outside the classroom with different age groups. Thereafter, six sessions 
were planned in Phase 1 (see Table 12). The total filming time was 92 minutes and 
09 seconds (mean: 15 minutes and 22 seconds). The sessions range from 8 minutes 
58 seconds to 26 minutes 49 seconds. 
 
Table 12 Child C’s observation clips 
 
 
Clips 
 
 
Participants 
 
Settings 
 
Lesson type & Purpose of observation 
 
Filming 
Length  
 
1 
C, a primary 
class teacher 
(CT1), TA 
 
classroom, 
primary school  
• Literacy: Book time (a whole 
class session) 
• To see C’s classroom verbal 
environment 
 
*23’13’’ 
(23.27) 
 
    
    2 
C, CT2, a group 
of children with 
Learning 
difficulty (LD) 
classroom, 
primary school 
• Numeracy: Measurement (a 
whole class session) 
• To present C’s interactions 
with the CT2 and children with 
LD in a counting context 
 
  26’49’’ 
(26.82) 
 
3 
 
 
C, CT2, a child 
with LD 
classroom, 
primary school 
• Literacy: Writing practice 1 (1 
small group) 
• To see C’s interaction with 
CT2 in a small group 
 
13’26’’ 
(13.43) 
 
4 
C, TA1 
 
classroom, 
primary school  
• Literacy: Writing practice 2 
(one to one) 
• To look at C’s interaction with 
TA1 in a 1:1 session 
 
08’58’’ 
(08.97) 
 
5 
C, TA2, two 
children with LD 
school library, 
primary school 
• Art: making Christmas cards (a 
small group) 
• To look at C’s interaction with 
TA2 and a group of children 
with LD 
 
10’21’’ 
(10.35) 
 
6 
C and her peers playground in 
the primary 
school 
 
• Break time 
• To demonstrate C’s interaction 
with children 
 
09’22’’ 
(9.37) 
Total filming time  92’09’’ 
(92.21) 
Mean 15’22’’ 
(15.37) 
*The filming time (23minutes 13seconds) is 23.27 minutes (23 minutes + 13/60 seconds). 
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Table 13 shows the number of times that the CTs and TAs spoke to Child C in each 
clip. The valid counting of each communication is based on Child C’s verbal replies 
and physical reactions towards her CTs’ and TAs’ questions and instructions. The 
speech rates are divided into five different bands, which are the same as those used in 
the previous case study, i.e. slow (1.2 w/s or below), slow normal (1.3 - 2.4 w/s), 
standard (2.5 - 3.6 w/s), fast normal (3.7 - 4.8 w/s) and fast (4.9 w/s or above). In 
total, 436 valid instances of verbal and physical interactions between the CTs/TAs 
and Child C were recorded. Among these valid interactions, Child C responded to 
78% (mean; 339/436 times) of the CTs’ and TAs’ questions and instructions. 
  
Table 13 CTs/TAs’ speech rates and Child C’s valid responses 
 
 
Speech 
rates 
Clip 1 Clip 2 Clip 3 Clip 4 Clip 5 Grand total 
 
CT 
1 
 
C 
 
TA
1 
 
C 
 
CT 
2 
 
C 
 
TA
1 
 
C 
 
CT
2 
 
C 
 
TA 
1 
 
C 
 
TA 
2 
 
C 
 
CTs/TAs 
(total) 
 
C 
(total) 
Slow 
 
(1.2 w/s 
or below) 
 
 
13 
 
 
8 
 
 
0 
 
 
0 
 
 
8 
 
 
8 
 
 
0 
 
 
0 
 
 
2 
 
 
1 
 
 
0 
 
 
0 
 
 
2 
 
 
2 
 
23/2 
(25)^ 
 
17/2 
(19) 
Slow 
normal 
 
(1.3-2.4 
w/s) 
 
 
47 
 
 
39 
 
 
1 
 
 
1 
 
  
11 
 
 
9 
 
 
0 
 
 
0 
 
 
16 
 
 
15 
 
 
5 
 
 
5 
 
 
12 
 
 
11 
 
74/18 
(92) 
 
63/17 
(80) 
Standard 
 
(2.5-3.6 
w/s) 
 
 
29 
 
 
21 
 
 
1 
 
 
1 
 
 
33 
 
 
31 
 
 
3 
 
 
2 
 
 
28 
 
 
19 
 
 
16 
 
 
10 
 
 
19 
 
 
17 
 
90/39 
(129) 
 
71/30 
(101) 
Fast 
normal 
 
(3.7-4.8 
w/s) 
 
 
16 
 
 
11 
 
 
3 
 
 
1 
 
 
20 
 
 
16 
 
 
2 
 
 
2 
 
 
18 
 
 
11 
 
 
26 
 
 
17 
 
 
13 
 
 
11 
 
54/44 
(98) 
 
38/31 
(69) 
Fast 
 
(4.9 w/s 
or 
above) 
 
 
5 
 
 
3 
 
 
1 
 
 
1 
 
 
17 
 
 
17 
 
 
0 
 
 
0 
 
 
14 
 
 
11 
 
 
48 
 
 
32 
 
 
5 
 
 
5 
 
36/56 
(92) 
 
31/39 
(70) 
 
Total 
 
 
 
110 
 
 
82 
 
 
6 
 
 
4 
 
 
89 
 
 
81 
 
 
   7 
 
 
5 
 
 
78 
 
 
57 
 
 
95 
 
 
64 
 
 
 
51 
 
 
46 
 
277/159 
(436) 
 
220/119 
(339) 
 
^ The total amount (25) of CTs’ (23) and TAs’ (2) speech rates.  
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Of all the five bands (see Figure 14), Child C performed particularly well when the 
slow normal speech rate (1.3 - 2.4 w/s) was used, achieving 87% accuracy (80/92 
x100%). By comparison, the response rate scores for the other speech rates were of 
76% (for the slow speech rate), 78% (for the standard speech rate), 70% (for the fast 
normal speech rate) and 76% (for the fast speech rate). The observation results 
indicate that Child C has the best listening comprehension and reactions when the 
slow normal speech rate is used. Noticeably, CT1 speaks with optimum speech rates 
predominantly in Clip 1. 
 
 
Figure 14 Interactions between CTs/TAs and Child C during classroom observations 
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demonstrated that the TAs spoke to Child C twice using the slow speech rate, 18 
times using the slow normal speech rate, 39 times using the standard speech rate, 44 
times using the fast normal speech rate and 56 times using the fast speech rate. As 
discussed in the previous test results, Child C responds better to the slow normal 
speech rate than other rates. Statistically, CTs were about 4 times more likely to 
speak at the slow normal rate than TAs (74 times versus 18 times, respectively), 
about 11 times more likely to speak at the slow speech rate (23 times versus 2 times, 
respectively) and about 2 times more likely to speak at the standard speech rate (90 
times versus 39 times, respectively). The results suggest that CTs’ approach of 
speaking slowly to Child C could potentially improve her listening comprehension. 
 
 
Figure 15 Comparison of CTs’ and TAs’ speech rates (Child C) 
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 28% for the fast normal rate and 35% for the fast rate. These results again support the 
previous observation that overall the TAs tended to speak faster to Child C than 
CTs and the indications are that 
listening comprehension.
 
Figure 16 Percentage split for 
 
 
*The total number of 
   The number at the
   
As discussed earlier, the observation results demonstrate that Child C responds to the 
slow normal speech rate relatively well in comparison with the other rates. With this 
result in mind, the CTs’ approach of speaking at the slower speech rates should 
enhance Child C’s listening comprehension in class settings. This suggests that the 
CTs are much more inclined to adapt to Child C’s learning difficulties than the TAs.
 
5.8.2 Child C’s Responses to
 
Table 14 shows the results of 
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word in a sentence to allow 
Child C responds particularly well to Makaton signs (85%, 29/34 times), 
well to type 2 (79%
9% *
32%
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13%
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this is not the best approach to improve Child C’s 
 
CTs’ and TAs’ speech rates (Child C
 
times CTs spoke to Child C is 277 (see Table 13).  
 slow speech rate is 23 (see Table 13), which represents 
 CTs’ and TAs’ Speech Strategies 
Child C’s responses to the CTs’ and TAs’ various
 type 1 repetition, type 2 repetition, a 2-second gap
 and prediction, whereby CTs/TAs deliberately miss a key 
Child C to fill in the gap. The results 
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27%
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poorly to prediction (59%, 13/22 times) and Gap-2s (50%, 2/4 times). The results 
suggest that signing Makaton directly to Child C is potentially the best supporting 
strategy to facilitate Child C’s visual understanding alongside speech.  
 
Table 14 CTs’ and TAs’ speech strategies (Child C) 
 
 
 
Speech 
strategies 
 
Child C’s observation clips 
 
 
Grand 
total 
Clip 1 Clip 2 Clip 3 Clip 4 Clip 5 
 
CT 
1 
 
C 
 
CT 
2 
 
C 
 
CT 
2 
 
C 
 
TA 
1 
 
C 
 
TA 
2 
 
C 
 
CTs/ 
TAs 
 
C 
1.  
 
Repetition 
Type 1: 
Same words 
 
7 
 
6 
 
3 
 
3 
 
3 
 
3 
 
12 
 
8 
 
2 
 
1 
13/14 
(27)^ 
12/9 
(21) 
Type 2: 
Simplified 
instructions 
 
2 
 
1 
 
4 
 
3 
 
1 
 
1 
 
5 
 
4 
 
2 
 
2 
7/7 
(14) 
5/7 
(11) 
2. Gaps 
(between 
phrases) 
 
2 seconds 
 
3 
 
2 
 
0 
 
0 
 
0 
 
0 
 
1 
 
0 
 
0 
 
0 
3/1 
(4) 
2/0 
(2) 
 
3. Prediction  
 
 
3 
 
0 
 
11 
 
9 
 
1 
 
0 
 
0 
 
0 
 
7 
 
4 
15/7 
(22) 
9/4 
(13) 
 
4. Makaton signs 
 
 
29 
 
24 
 
3 
 
3 
 
0 
 
0 
 
0 
 
0 
 
2 
 
2 
32/2 
(34) 
27/2 
(29) 
 
^ The total amount (27) of CTs’ (13) and TAs’ (14) speech strategies.  
 
 
5.8.3 Comparing Test Results and Observation Results 
 
Overall, Child C’s test results show that she responded better to the standard speech 
rate (3 - 3.2 w/s) rather than the slower speech rate (1.4 - 1.5 w/s) when the stories 
were presented once in Phases 3 and 4. However, the classroom observation results 
demonstrate a different outcome, indicating that Child C is much more responsive to 
the slow normal speech rate (1.3 - 2.4 w/s) than the standard speech rate (2.5 - 3.6 
w/s) when CTs’ and TAs’ speak only once.  
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One possible explanation may be the distractions within the classroom settings, such 
as noise. In addition, because the story content for the listening comprehension tests 
were advised by Child C’s teachers and sourced from previous lessons, Child C was 
able to familiarise with some of the story contents easily. This suggests that the 
familiarisation could play an important role in increasing Child C’s acceptance of a 
higher speech rate during listening comprehension tests. 
 
In contrast, noise from inside or outside the classroom, such as building site noise, 
can potentially interfere with a child’s ability to hear the teacher’s spoken words. The 
classroom observations showed that Child C’s CTs and TAs slowed down their 
speech rate and raised their voices when external noise interference occurred. Their 
behaviour could be interpreted as a supporting strategy to obtain Child C’s attention 
and help her listening comprehension. This also highlights one of the challenges of 
conducting my research in a real classroom.  
 
On the other hand, the CTs’ and TAs’ speech strategies potentially play an important 
role in determining Child C’s listening comprehension. In addition to the alternative 
speech rates and speech strategies, the use of Makaton signing together with speech, 
appeared to be the most effective approach to increase Child C’s understanding of 
teachers’ spoken content in class. The classroom observations demonstrated that 
signing Makaton provided visual information to Child C and this focused her 
attention on the lesson content. I also noted that the CTs’ and TAs’ speech rates were 
reduced when Makaton signing was used and this also provided benefits for Child 
C’s listening comprehension.  
 
Secondly, the classroom observations showed that Child C reacts well when the CTs 
and TAs repeated questions (i.e. type 1 repetition and type 2 repetition). The test 
results show that Child C is much more responsive to repeated-speech at the slower 
speech rate (1.4 - 1.5 w/s) than that at the standard speech rate (3 - 3.2 w/s). This 
suggests that the use of repetition at the slower speech rate can be an effective 
approach to enhance Child C’s listening comprehension.  
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Finally, the test results demonstrate that Child C achieved particularly good scores 
when a 2s gap between words was used in Phases 3 and 4, compared to other speech 
strategies. It seems that registering a word at a time helps Child C more successfully 
process information, rather than trying to cope with several words grouped together. 
Although there were only a few examples during the classroom observations (for 
example, gaps between words or phrases) the information available suggests that 
Child C needs time to process verbal information and this is key factor influencing 
her overall listening comprehension. 
 
The following section will analyse in detail Child C’s listening comprehension in 
relation to the CTs’ and TAs’ speech rates, speech strategies and teaching aids.  
 
5.9 Analysis of Observation Clips  
 
Six observation clips were obtained to investigate Child C’s listening comprehension 
in classroom settings. The analysis of the classroom observations focuses primarily 
on the speech rates that the CTs and TAs used when speaking to Child C during each 
teaching session. As the purpose of my research is to concentrate on the effectiveness 
of the slow speech rate, the analysis aims to further examine when the CTs and TAs 
use the slow speech rate and also look more closely at the way in which the slow 
speech rate positively improves Child C’s listening comprehension. Secondly, the 
analysis re-focuses on speech strategies to identify which strategies the CTs and TAs 
use if the slow speech rate fails to enhance listening comprehension. Thirdly, it also 
explores how the CTs and TAs compensate when they use faster speech rates in 
class. Finally, it attempts to look at other factors that could improve Child C’s 
listening comprehension. 
 
5.9.1 Observation One (Clip 1) 
 
The first observation was conducted in a whole class teaching session in the 
classroom, with CT1 reading a story to the children. CT1 used a big book (title: The 
Train Ride) in Literacy hour to introduce the children to some story elements, such as 
animals, town and country scenes and family relationships. Since the book had been 
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used about every other day for two weeks, CT1 was hoping that the children would 
become increasingly familiar with the story and hence would be able to sound out 
each letter or word and possibly to act out some parts of the story in order to achieve 
the learning objectives.  
 
CT1 used a range of speech rates during the Literacy hour covered by Clip 1. The 
observation results demonstrate that Child C responded best when CT1’s questions 
or instructions were presented using the slow normal speech rate (1.3 - 2.4 w/s). With 
this speech rate, Child C achieved 83% valid responses (39/47 times; see Figure 17) 
whereas the results for other speech rates were 62% for the slow rate (8/13 times), 
72% for the standard rate (21/29 times), 69% for the fast normal rate (11/16 times) 
and 60% for the fast rate (3/5 times). The results also indicate that CT1 was more 
inclined to speak slowly to adapt to Child C’s learning ability, rather than speaking at 
faster speech rates.  
 
Figure 17 Book time in Clip 1 (Child C) 
 
 
This observation was also intended to study the interactions between TA1 and Child 
C. However, TA1 did not have many opportunities to communicate with Child C in 
Clip 1. In fact, there were only 6 interactions between TA1 and Child C and hence 
there was insufficient data to draw any conclusion.   
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The observation shows that CT1 used a range of speech strategies, particularly 
signing Makaton, type 1 repetition and type 2 repetition, when the speech rate was 
unable to enhance Child C’s listening comprehension. CT1 repeated questions to 
attract Child C’s attention and encourage her to answer back. In addition, CT1 signed 
Makaton alongside speech rates to help Child C understand the learning content.  
 
Example 1 shows that when CT1 employed type 1 repetition she was able to attract 
Child C’s attention during the teaching session. CT1 was pointing at ‘houses’ in the 
story book and asking the class ‘what can they see from the window?’. At the time, 
Child C was distracted and did not show any interest in the story. CT1 endeavoured 
to obtain the children and Child C’s concentration by asking the same question 
repeatedly. Eventually, Child C turned around looking at CT1 and the story book. 
 
 
Example 1: 
CT1:     If we look out of the train window, you think they’re going 
                swimming?  
A child:   Yeah.  (Some children nod) 
CT1:     Oh! What can you see from the window? (03’04’’; signing and 
                 pointing at the pictures --- houses) What can you see from the  
                 window? (Pointing at the book) What’s this? 
C:      (Not listening to CT1 and turned away) 
CT1:      Look again… What can you see from the window? (looking at C)  
     What can you see from the window? 
C:      (looking at CT1 and the book) 
 
During the observation period, CT1 often signed Makaton to the class in order to 
ensure they were able to understand the story. Child C was very responsive to this 
speech strategy and, when CT1’s speech was combined with Makaton, Child C 
achieved 83% accuracy (24/29 times; see Table 14). Example 2 shows that CT1 
signed Makaton ‘dark’ (covering eyes) when a train was about to go through a tunnel 
and the compartment of the train became dark. CT1 encouraged the children to sign 
Makaton together. Child C was totally involved in the story and signed ‘dark’ with 
CT1’s help. The result suggests that signing alongside speech can enhance Child C’s 
visual understanding of the story content. 
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Example 2: 
CT: Oh, what will it be like in the tunnel? (looks at the children) 
K: Dark. 
CT:   Very good, it will be dark (signing: covers eyes), won’t it? Put your hands 
  over your eyes….Put your hands together (to C; 12:05)  
C:   (signing: covers eyes with hands) 
CT:   Cover your eyes. It will be dark. I wonder what they will see? I don’t think 
 they will see any sheep (signing Makaton) or cows (signing Makaton), do   
 you? 
A child: No. 
CT:   And they won’t see the sky.  
C:   (still has her hands over her eyes and then removes them) 
CT:   Because they are going to be in, right in the tunnel. (signing ‘dark’ in    
              Makaton) Look! There they go. (12’24; points to book) 
C:  (signing: puts hands over eyes again briefly) 
 
 
The classroom observations demonstrated that Child C was occasionally unable to 
concentrate on CT1’s story reading. This could have been due to noise from a nearby 
building site or distraction from looking around at other children. One occasion 
occurred when Child C was desperate to go to toilet and this prevented her from 
paying attention to the story (see Example 3). At the time, CT1 was reading the story 
without noticing that Child C needed to go to the toilet. Child C started to pull CT1’s 
trousers and CT1 then turned around by asking ‘Do you want to go to the 
bathroom?’. Child C’s physical reaction was to stand up and rush to the toilet with 
CT1.   
 
Example 3: 
CT1: She is going to give her a big hug. (20’22’’; reading the story) 
C: (not listening to CT1’s reading; pulling CT1’s trousers) 
CT1: (did not react to the pulling) 
(after a while) 
C: (pulling CT1’s trousers again to draw CT1’s attention) 
CT1: (turn around to speak to C) Do you want to go to the bathroom?  
C:    (Gets up ready to go to the toilet) 
CT1:     Off you go. (Takes C away) 
 
Example 4 shows that, even though CT1 was using a slower speech rate together 
with gestures and also making a ‘train’ rhythm, like ‘ch…ch…ch’, Child C was 
daydreaming without participating in the group activity. CT1 then led the children to 
imitate the train’s noise by saying ch…ch…ch… woo…woo…woo’. Slowly, Child 
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C realised that she was way behind the other children and needed to join in the 
activity.   
 
Example 4: 
CT1: (Takes C’s hand and starts to clap it on her leg; 16’45’’) …That’s what I see, 
 that’s what I see. Listen, the engine is slowing down.  
C: (C not concentrating. CT1 looks at C)  
CT1: What shall I see? What shall I see? So, we’re going to be a train. (signs and 
moves like an engine) chu ch ch ch ch ch ch ch ch ch 
Class:  (The children copy the movements) 
CT: Are you looking, C? (signs and moves like an engine) chu ch ch ch ch ch ch  
ch ch ch…(looking at C to encourage C to join in the activity) 
C: (C looks at CT1 and starts to join in) 
 
Both of the above examples suggest that Child C’s concentration and CT1’s Makaton 
signing are crucial factors which can significantly affect Child C’s listening 
comprehension and visual understanding during teaching sessions. This also 
highlights the significance of Child C’s limited attention span, which plays a vital 
role in identifying whether she is able to respond to CT1’s questions or different 
speech strategies.  
 
Child C was also keen to become more involved in classroom discussions. During a 
story discussion, CT1 was asking each child what type of sandwich filling they liked 
and everyone took turns answering the question (see Example 5). As the 
conversation progressed, CT1 asked the class about different types of fillings, like 
Marmite and ham. Child C replied ‘I like custard’ as a joke to make everyone laugh. 
This shows that when Child C’s interest can be maintained she will try to follow the 
entire discussion regardless of the speech rate being used. 
 
Example 5: 
CT1: Anybody like Marmite? (09:38) 
Class: Meeee. 
CT1: Yes. Erm...I’m just making myself really hungry now. What about ham? 
Class: Meeee. 
CT1: You like ham. (Points at a child) 
TA1: Ham and mustard. 
CT1:  Oh… mmm. That’s a nice sandwich. (Laughs) 
C: I like custard. (09:54) 
CT1: Custard? (Looks at C) 
C:        Yeah. 
Class: (Laughter) 
165 
 
CT1: In a sandwich? (09:58; signs) 
C: In my toast. (09:59) 
 
5.9.2 Observation Two (Clip 2) 
 
This observation studied Child C’s counting skills and interactions with CT2 and her 
peers with learning difficulties in a Numeracy lesson. The learning objective of the 
lesson was to encourage the children to count from 1 to 10 and CT2 organised an 
activity to measure each child’s height. The children took turns to lie down and CT2 
drew a trace around their shape on a large piece of drawing paper. CT2 then 
requested the children to stack up the tower blocks that they had been given at the 
beginning of the lesson and to use these to measure the height of each trace. 
 
Figure 18 shows Child C’s responses to CT2’s speech rates in this observation. The 
results demonstrate that Child C had exceptionally good responses of 100% accuracy 
when both the slow speech rate (below 1.2 w/s; 8/8 times) and the fast speech rate 
(above 4.9 w/s; 17/17 times) were used. The other scores were 94% for the standard 
speech rate, 82% for the slow normal speech rate and 80% for the fast normal speech 
rate.  
 
Figure 18 Numeracy in Clip 2 (Child C) 
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had not previously demonstrated a good response when the fast speech rate was used. 
This could be explained by CT2’s use of a range of speech strategies, such as type 1 
repetition, type 2 repetition and prediction to improve Child C’s listening 
comprehension. Although Makaton signs were not employed, CT2 did occasionally 
use gestures to remind the children of numbers used during the lessons. The result of 
this observation shows that Child C responds well to both type 1 repetition and type 
2 repetition speech strategies.  
 
During this classroom observation, I noticed that CT2 was very keen to encourage 
the children to participate in the activity by stacking plastic blocks on top of each 
other. Then the children were asked to read out the number of blocks one by one. As 
the activity was kinaesthetic, they were able to concentrate on the task and react 
accordingly to CT2’s instructions. The use of the plastic block as teaching props 
together with CT2’s speech proved very effective in facilitating the children’s and 
Child C’s visual understanding. CT2 successfully engaged Child C’s full attention 
for this measuring task and this demonstrates that appropriately chosen teaching 
materials can be very beneficial in enhancing a child’s listening comprehension. 
 
5.9.3 Observation Three (Clip 3) 
 
Observation three shows Child C’s interactions and writing skills in a small group 
with CT2 and a child with learning difficulties. As discussed earlier, the school was 
undergoing a building renovation. Occasional drilling noise occurred interrupted the 
lessons. This observation particularly studied the speech rates and speech strategies 
used by CT2 in order to keep the children focused on a writing task. 
 
Figure 19 demonstrates Child C’s responses to CT2’s various speech rates. The 
results show that, out of five different speech rates, Child C responded exceptionally 
well to CT2’s slow normal speech rate, achieving 94% accuracy (15 out of 16 times), 
whereas she scored 50% accuracy for the slow speech rate, 68% for the standard 
speech rate, 61% for the fast normal speech rate and 79% for the fast speech rate. 
This suggests that the slow normal speech rate (1.3 w/s - 2.4 w/s) is the most 
appropriate speech rate for teachers to use in order to help Child C’s comprehension 
in a noisy classroom environment. 
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Figure 19 Literacy-writing practices in Clip 3 (Child C) 
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C: (drilling noise; turning away and talking to a child) 
CT2: Are you looking? (03’27’’) 
C: (Turns back and then looks away) 
CT2: Look up, where do you like, C? (03’30’’) 
C: (Not looking; reluctant to hold a pencil) 
CT2: C, are you looking? (03’34’’; looking at C) 
C:   (No reply to CT2; looking away) 
CT2:  Look this way, please. 
C: (fiddling the pencil; not listening to CT2) 
CT2:   (Takes the pencil away) I want you to watch. This time… down… and up 
 and down and up and down. (03’42’’) Are you looking, C? 
C: (still not looking at and listening to CT2) 
CT: Are you looking? Look this way, please. 
C: (Ready to draw a line and then reaches for her pencil) 
 
Example 2 shows that CT2 used type 1 repetition to keep Child C’s focused on her 
line drawing practice. During the observation, CT2 also turned Child C’s chair 
around in order to make eye contact with her and thereby maintain her attention 
despite the background noise. Slowly, Child C adapted to the loud environment and, 
with CT2’s help, finished the line drawing practice. 
 
Example 2: 
CT2: Do you think you can follow the same? (03’56’’; holding C’s 
pencil and then shows her where to start) 
C: (Concentrating hard by looking at her book) 
CT2:   Hold it like this. (04’00’’; sit close and help C hold the pencil; then noise 
occurs) 
C:    (Not concentrating; looking away and then starting to draw a line) 
CT2: On the line… On the line... On the line… On the line. Follow the lines 
really carefully. (reminding C to concentrate on the task; noise occurs) 
C: (looking for noise) 
CT2: Are you looking, C? (trying to get C’s attention) 
C: (Still looking around; not listening to CT2) 
CT: You need to look this way, C. (pointing at the drawing sheet) 
 On the line… On the line... On the line… On the line. Follow the line. 
C: (concentration back; then following CT2’s instructions) 
 
In addition, CT2 used another speech strategy (prediction) to engage with Child C in 
the straight-line drawing activity. The observation showed that Child C could be very 
attentive to something if her interest could be maintained and in these situations she 
responded well to CT2’s questions. However, once the background noise from the 
building site reappeared, there was a tendency for Child C’s attention to drift away 
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from the task and it was difficult for CT2 to maintain Child C’s concentration (see 
Example 3).  
 
Example 3: 
CT2: Shall we try…, first of all? Shall we have…? (01’14’’) 
C: A girl. 
CT2: A girl? (Looks at C) A girl…(Writes in C’s book) 
C: Yep (replies silently). 
(CT2 turns around to help the other child and then goes back to C) 
CT2:   She wants to go and find…? (01’35’’)  
C: (noise occurs; no verbal reply; looking down at the book)  
CT2: She wants to go and find…? 
C: (noise around; still looking down for something) 
CT2: What do you think, C?  
Her drink on it. (Showing C in the book) Let her find her drink. I am gonna… 
 take her to it like this, all the way like this in a straight line alright. (looks at 
 C)  
C: Drink, right! 
 
The observation demonstrated that, when Child C paid full attention to CT2’s 
instructions, she was capable of responding to CT2’s two speech strategies: type 1 
repetition and prediction. However, having further compared both speech strategies 
during the times when noise from the building site created a disturbance, type 1 
repetition seemed to be able to attract Child C’s attention better than prediction. As 
CT2 alternated various speech strategies to engage with Child C during the teaching 
session, type 1 repetition acted like a constant reminder which kept Child C on track 
during her line drawing practice. 
 
5.9.4 Observation Four (Clip 4) 
 
Clip 4 shows Child C’s interaction with TA1 during the line drawing activity in the 
classroom. As discussed in previous observations, occasional drilling noise from the 
building site appeared to affect Child C’s concentration. This section of the report 
aims to see whether TA1’s speech rates and speech strategies are effective at 
improving Child C’s listening comprehension in a noisy classroom setting.  
 
Figure 20 demonstrates Child C’s responses to TA1’s speech rates. The results 
demonstrate that Child C achieved 100% valid responses when TA1’s used the slow 
normal speech rate, compared with 63% for the standard speech rate, 65% for the 
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fast normal speech rate and 67% for the fast speech rate (* see Figure20). During this 
particular observation, TA1 did not use the slow speech rate to communicate with 
Child C and therefore, no data is available. It does suggest though that the slow 
normal speech rate is the most appropriate speech rate to use for Child C and this 
coincides with the corresponding result for Clip 3. It can be concluded that the slow 
normal speech rate is the ideal speech rate for teachers to adopt in a noisy teaching 
environment. 
 
Figure 20 Literacy: Writing practice in Clip 4 between TA1 and Child C 
 
 
*The percentage of Child C responding to TA1’s fast speech rate: 67% (32/48 x 100%) 
 
Despite Child C’s better responses to the slow normal speech rate, Figure 20 
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the fast normal speech rate and 48 at the fast speech rate. As mentioned above, Child 
C’s was struggling to keep up with TA1’s faster speech rates and her overall valid 
response rates were hovering around 60%. These results suggest that TA1’s tendency 
to use faster speech rates frustrated Child C and adversely affected her listening 
comprehension, especially in a noisy classroom environment. 
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Figure 21 presents the percentage splits for TA1’s individual speech rates. 
Proportionally, the fast speech rate occupies the majority of the entire 9-minute 
observation (51% *). Since the previous results highlight Child C’s difficulty when 
TA1 uses a fast speech rate, this indicates that for over the half of the teaching 
session Child C’s was unable fully to comprehend the lesson content. Indeed, by 
adding up the percentages for the fast normal speech rate (27%) and the fast speech 
rate (51%) together, it can be seen that Child C was listening to the faster speech 
rates for nearly 80% of the teaching time, potentially jeopardising her listening 
comprehension for the whole lesson. It would be beneficial for Child C’s school to 
provide TA1, and possibly other teaching staff, with speech training in order to meet 
Child C’s listening needs. 
 
Figure 21 Percentages of TA1’s speech rates in Clip 4 (Child C) 
 
 
*The total number of times TA1 spoke to Child C is 95 in Clip 4 (see Table 13).  
   The number at the fast speech rate is 48 (see Figure 20), which represents 51% (48/95 x 100%)   
   of all speech interactions. 
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fully focused to distracted and TA1 then had to patiently ask Child C the same 
question four times in order to get her attention.  
 
TA1:    All the way across to the line. Take the little girl swimming (asks C to draw a  
 line from a girl to a swimming pool). 
C:  (Draws a line with TA1’s help) 
TA1:    Good girl, that was brilliant. (2’49’’; makes a thumb-up sign) 
C: (Draws the line across the page) Brilliant (pushes book back to TA1; noise  
 appears) 
TA1: Right! What are we gonna do next? 
C:   (Looks away, not concentrating) 
TA1:    What are we gonna do next? (03’02’’) 
C: (looking away at another child behind; not concentrating)  
TA1: What are we gonna do next? 
C:   (Not concentrating and hiding her pencil behind her) 
TA1:   What are we gonna to do next? (03:07; gets C’s attention; moves C back to  
 her seat) 
C: A girl (asks TA1 to draw another girl in the book). 
 
In addition to type 1 repetition, the observation also shows that TA1 uses type 2 
repetition (simplified questions) to clarify any misunderstanding. The following 
example shows that TA1 tried to ensure that Child C could find a comfortable hand 
grip for her pencil. With the background drilling noise, it seemed to be difficult to 
maintain a good communication with Child C. A possible explanation could be that 
TA1’s voice was buried in the noise and Child C did not hear it. Even during 
conversations between teachers, they sometimes needed to shout over the classroom 
to make their voices heard. In the end, TA1 physically held Child C’s hand to 
demonstrate a good pencil grip. Although the strategy of type 2 repetition was not 
successful compared with type 1 repetition, it suggests that with physical and visual 
demonstration Child C was eventually able to follow TA1’s instructions (see 
example below). 
 
TA1: Okay. Where do you hold your pencil? (02:19) 
C:    (background drilling noise; looking away) 
TA1: Which hand are you going to use to do your line? 
C: (looks at TA1 but looks confused) 
TA1: Which hand? (02:21; TA1 puts both her hands up in fist shapes)  
Hold your pencil in your hand. (02:24) 
C: (Swaps a pencil from left hand to right hand) 
TA1: So we need to hold our pencil at the bottom, like that. (moves C’s fingers 
 down to the bottom of the pencil) 
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5.9.5 Observation Five (Clip 5) 
 
Observation Five shows Child C’s working relationship with two other children with 
learning difficulties in a group teaching session. The children were busy decorating 
their Christmas cards with glitter and TA2 was helping them write their greetings. 
Having discussed the noise issue with Child C’s TA2, the observation setting was 
relocated to the school library, which was quiet and away from the building site. It 
became clear that the children were more able to concentrate on their task without 
being distracted by the noise. In this group session, TA2 was able to focus on each 
individual’s learning needs. This observation aimed to investigate any particular 
speech rate or speech strategy that could enhance Child C’s listening comprehension. 
 
Figure 22 demonstrates Child C’s responses to TA2’s questions and instructions at 
various speech rates in Clip 5. The results show that Child C achieved 100% 
responses at both the slow speech rate and the fast speech rate. The other results were 
also impressive, scoring 92% valid responses at the slow normal speech rate, 89% at 
the standard speech rate and 85% at the fast normal speech rate. 
 
Figure 22 Making Christmas cards in Clip 5 (Child C) 
 
 
 
Out of the five speech rates, Child C responded particularly well to the slower speech 
rates. During the observation, it was noticeable that when TA2 conducted a 
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demonstration of how to decorate a Christmas card with glitter and asked some 
children to repeat what they had learnt, TA2 slowed down her speech to the children 
using the slow normal rate and the standard rate. Therefore, Child C and the other 
children received a clear explanation and were fully aware of what they were 
expected to achieve by the end of the teaching session.  
 
TA2’s use of type 1 repetition and Makaton signing were also seen to be successful 
strategies for obtaining Child C’s concentration and responses. Again, type 1 
repetition acts like a reminder which became a useful way to help Child C follow 
TA2’s instructions and questions. Example 1 shows that TA2 repeated the 
information about gluing a Christmas message onto the card and, together with the 
short and concise instructions, this allowed Child C to understand and follow them 
easily. This suggests that both type 1 repetition and short speech are the effective 
way of keeping Child C focused. 
 
Example 1: 
TA2:    Come on, C, at the top…at the top…are you looking?...at the top… That’s 
it. Look at the picture. (asks C to glue a message sheet on her card) 
C:         (looks at card to find where to glue) 
TA2:    Look! At the top…at the top, C! 
C:        (Followed TA2’s instructions to stick the message on the card) 
TA2:   Well done! (asks C to reconfirm) Is it done? 
C:       (Tapping the paper to make sure it’s glued) 
TA2:   That is it!  
 
Example 2 below demonstrated that Child C understood the instruction easily when 
TA2 used Makaton signs alongside speech. The observation covered an activity 
when TA2 asked Child C to put more glue on paper with the message on in order to 
stick it to the Christmas card. It also highlighted TA2’s speech which slowed down at 
the time when Makaton signing was used. This made it easier for Child C to process 
the verbal instructions and, combined with the visual input from the Makaton signs, 
represented a very effective approach for improving Child C’s listening and visual 
understanding. 
 
Example 2:  
TA2:    A little bit more, C. (Makaton signing ‘more’) A bit more glue. Just there. 
(Pointing at the place; signing ‘more’) 
C:        (Followed TA2’s instruction) 
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TA2:   And just there. (Pointing at a corner) A bit more glue…a bit more glue  
            (Makaton signing ‘more’) 
C:       (looked at TA2 and back, then continued to put more glue on the card) 
TA2:   A bit more…there (pointed at another corner) 
C:       (Completed what TA2 said and is ready to stick the message on the card) 
 
5.9.6 Observation Six (Clip 6)  
 
This clip demonstrates Child C’s social skills during playtime in the school 
playground. The observation showed that Child C had a tendency to hang around her 
‘territory’ which was a bench and a nearby pole in a corner of the school playground. 
She was singing and playing with a doll alone and seemed to regard the bench as a 
comfort zone. During the filming, only one child came to talk to Child C, with no 
other children approaching her territory. In another similar scenario, Child C was 
singing to herself and spent most of the playtime alone spinning around the pole 
while the other children were chatting, riding tricycles and running around in the 
playground.  
 
Although Child C apparently enjoyed playtime on her own, the observation 
highlighted her lack of social skills to interact with other children in the playground. 
It would be better for Child C’s CT to pair up Child C with another child during 
playtime in the hope that she will become better able to emulate other children’s 
social skills and behaviours and thereby further interact with her peers at playtime.  
 
5.10 Summary  
 
On the whole, the research test results demonstrate that the standard speech rate of 3-
3.2 w/s is the most appropriate speech rate to improve Child C’s listening 
comprehension. However, the results from the classroom observations are conflicting 
because, for that part of the study, Child C responses to the slow normal speech rate 
(1.3-2.4 w/s) were better than to the standard speech rate (2.5-3.6 w/s). As discussed 
previously, potential reasons for this could be the different disturbance noise levels 
between the library (for research tests) and the classroom (for observations) and 
Child C’s potential familiarisation with the test stories. The mixed conclusions 
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provided by the results from the research tests and classroom observations 
demonstrate the complexity of this case study.  
 
The test results exhibit Child C’s noteworthy scores when using a 2-second gap 
between words in Phases 3 and 4. Her performance suggests that prolonged speech 
with a gap between words helps her register each word one at a time and this allows 
her enough time to process the information. In contrast, she does not seem so capable 
of processing information provided by other speech strategies, such as gaps between 
phrases and sentences, because these increase the numbers of bits of information that 
she needs to digest within a limited time.  
 
In addition, the overall observations highlight the differences between the speech 
rates used by Child C’s CTs and TAs. The results for both the research tests and the 
classroom observations indicate that use of the faster speech rates can hinder Child 
C’s listening comprehension. It is therefore significant that the TAs were shown to 
have a tendency to use the faster speech rates to speak to Child C whereas the CTs 
tended to speak more slowly to take account of Child C’s listening ability.  
 
The CTs’ and TAs’ speech strategies, both types of repetitions and Makaton signs, 
appear to be more effective than other strategies in enhancing Child C’s listening 
comprehension. Observation five shows that when there are significant visual inputs, 
in this case Makaton signs and Christmas cards, Child C is better able to process the 
visual information alongside speech. As observed, the CTs’ and TAs’ use of 
repetition (type 1 repetition and type 2 repetition) also helped Child C’s listening 
comprehension, by providing a constant reminder to keep her focused on the task. 
Therefore, both speech strategies are evidently effective methods of increasing Child 
C’s understanding of teachers’ spoken content in the classroom, especially in a noisy 
setting. 
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C H A P T E R   S I X 
 
CASE STUDY 3: Child J 
 
6.1 Introduction 
 
Child J, the third and oldest child with DS in my research, was introduced by a 
member of staff at Child C’s school. He was a 12-year-old Caucasian British boy in a 
special secondary school. The head teacher, Child J’s parents and classroom teacher 
showed a strong interest in the study and we had a consultation about how to conduct 
the research work in the school. In addition, a project schedule was prepared to 
ensure that the classroom teacher, TAs and Child J’s parents were fully aware and 
satisfied with the research procedure. Child J’s mother then gave her verbal 
permission for me to start my project and it took place over 9 weeks between March 
and July 2007.  
 
This provided me with an opportunity to investigate Child J’s interactive 
conversations and listening comprehension in various school settings. The report 
illustrates Child J’s background, health issues, the research progress and a detailed 
research analysis of Child J’s responses. It will conclude with the findings of each 
observation, by suggesting the appropriate speech rate and speech strategy that could 
potentially improve Child J’s listening comprehension. 
 
6.2 Family Background 
 
The fieldwork was conducted in a secondary special school for 9 weeks. Child J had 
the trisomy 21 form of DS, verbally confirmed by Child J’s mother. His family was 
very supportive in trying to improve Child J’s learning and spent time at home 
reading books to him. His mother was a full-time housewife and his father worked in 
the IT department at a hospital. Child J was the middle child among the non-DS 
siblings, an older brother and a younger sister. 
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6.3 Educational Development  
 
In the school report, Child J enjoyed listening to longer stories, such as books by 
Roald Dahl. He was able to recall some events both in detail and in the sequence of a 
story. He was very sociable and a keen communicator who could engage in a 
conversation with great confidence. However, in Literacy lessons, Child J found 
phonic work difficult and he was not always able to pronounce and retain words he 
had learnt. He had a good knowledge of Makaton and was capable of using it so he 
was often encouraged to use it in order to support his unclear speech (Annual Review 
Summary, 2006; see Appendix 3). 
 
6.4 Health and Development Issues 
 
Physically, Child J had myopia, an eye-sight problem, which has been corrected by 
wearing a pair of spectacles at home and in school. However, the medical report 
indicated that he was overweight and a school nurse had therefore advised Child J’s 
parents to control his weight and diet. He also had severe sleeping problems. His 
parents reported that he was sometimes very energetic at night and went to bed in the 
late evening. In the morning, he was very lethargic and reluctant to get up for school. 
Additionally, in Child J’s school report, the CT described situations when, if things 
were not going his way, he became very aggressive. The teachers successfully used a 
combination of praise, reprimand and time-out strategies, as appropriate, to modify 
his disruptive behaviour (Annual Review Summary, 2006).  
 
6.5 Research Procedure 
 
The research was conducted over a period of around 9 weeks and consisted of four 
phrases: Phase 1: Observation, Phase 2: Language Assessment, Phase 3: Initial 
Research Test and Phase 4: Final Research Test. The project was conducted 
following a similar procedure to that used for the previous case studies. The research 
took place in Child J’s secondary special school so that he could be studied in his 
everyday communication environment.  
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During the first week, I conducted several discussions with the CTs and the TA to 
find out the kind of stories which might interest Child J and his favourite subjects 
were found to be Dr Who, football, cars and aeroplanes. Stories about milkmen and 
animals, such as dogs, cats and seals, have also interested Child J in the past. During 
the research period, the class was given a lesson with a pirate theme. The children 
learnt about the life of pirates on ships and were told some stories about the pirates’ 
sailing expeditions. Part of the lessons involved dressing up as pirates and singing 
sailing songs to allow children to become involved with the pirates’ lifestyle. I 
therefore included a story about pirates in Child J’s research tests. 
 
After the second week, once Child J’s language ability had been identified, I started 
to record stories with various speech rates and speech strategies. A male voice was 
used to record the project tapes and the research tests comprised eleven stories to 
assess Child J’s listening comprehension. Each story had a different speech rate and 
speech strategy. This provided a wide range of data for my study as follows: reading 
each sentence at the rate of 1.4-1.5 words per second (w/s) once or twice; reading 
each sentence at 3-3.2 w/s once or twice; a 2-second gap between words and phrases; 
a 3-second gap between sentences; reading a whole story at 1.4-1.5 w/s and 3-3.2 
w/s; reading a story at speech rates of 1.4-1.5 w/s and 3-3.2 w/s but with the story 
split into two sections - asking children questions after each section (see Chapter 
Three).  
 
Each story consisted of ten questions provided in a pictorial/word multiple choice 
format and the scores were presented by percentage such that 6 correct answers 
would be given a score of 60%. The multiple choice format showed for alternative 
answers of which only one was correct. The alternative answers were displayed in a 
table of four squares. The correct picture/word answer was positioned in a different 
location for each question (top-left, bottom-left, top-right or bottom-right). The main 
purpose of this was to distribute each answer equally across the test sheet and to 
identify Child J’s true comprehension of the subject, rather than him just making a 
wild guess. The tests were counterbalanced during the morning and the afternoon so 
that, if a test was administered in Phase 3 in the morning, it was then conducted in 
Phase 4 in the afternoon. Learning from experience with Child C’s study, the picture 
answers for Child J’s research test were selected from Makaton symbols to avoid 
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unnecessary misunderstanding and also to keep his attention during the test. Child J 
was asked to point out the correct answer of the four pictures/words, and each 
session was filmed. The gap between Phase 3 and Phase 4 was at least 2 weeks, 
which allowed Child J’s memory of the stories in Phase 3 to decay. 
 
Phase 3 (see Table 15) required Child J to listen to eleven stories, each with a 
different speech rate and speech strategy. A story-related picture was shown to Child 
J before the story tape was played to familiarise him with the subject of the story. 
The tape was then played to Child J and he was subsequently asked questions related 
to the story. After each question Child J was shown a sheet with four alternative 
answers (for some questions the answers were presented in picture form and for other 
questions the answers were in written form). Child J was asked to select the correct 
answer from the choice shown to him.  
 
Phase 4 had two levels, Phase 4_1 and Phase 4_2. The aim was to see whether 
showing pictures would have any impact on Child J’s listening comprehension 
during the research tests. For Phase 4_1 Child J was again asked to listen to eleven 
stories, each with a different speech rate and speech strategy. This time the story tape 
was played directly to Child J without a pre-story familiarisation picture. He was 
then asked questions related to the story. For this Phase the questions were purely in 
verbal form.  
 
If Child J got correct answers straightaway, this was recorded to form the test results 
of Phase 4_1. If Child J got any answers wrong, or was not sure about questions, 
during the Phase 4_1 questions he was immediately shown the pre-story 
familiarisation picture previously used for Phase 3. Child J was then again asked to 
select an answer from the choice shown to him. The scores obtained by this method 
were classified as the Phase 4_2 result. The scores recorded for Phase 4_1 and Phase 
4_2 were then combined to get the total score for Phase 4. 
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Table 15 Research test procedure (Child J) 
 
 
Test procedure 
 
Phase 3 
 
Phase 4_1 
 
Phase 4_2 
 
 
Show picture before story 
 
 
 
 
No 
Covered by 
Phase 4_1 
 
Play story  
 
 
 
 
 
Covered by 
Phase 4_1 
 
Ask Questions (verbal) 
 
 
 
 
 
Covered by 
Phase 4_1 
 
Show sheet with multiple choice answers 
 
 
 
 
 
If answer is correct 
continue with Phase 4_1 
 
If answer is incorrect 
move to Phase 4_2 
 
Covered by 
Phase 4_1 
 
 
 
 
 
 
 
 
 
 
Show picture again 
 
 
No 
 
No 
 
 
 
Show sheet with multiple choice answers again 
 
 
No 
 
No 
 
 
 
Record answers given 
 
 
 
 
 
 
 
 
 
I examined the test results, which were then reviewed by a third party in order to 
meet intercoder reliability criteria. The total questions on the videotape received 210 
responses, based on 11 stories with 10 questions each in both Phase 3 and Phase 4 
(including Phase 4_1 and 4_2). The overall results showed a 95% agreement. There 
were only 10 disagreements and these were due to Child J’s occasional hesitation and 
random selection when pointing at pictures.  
 
6.6 Language Assessment 
 
Three language assessments were administered: The British Picture Vocabulary 
Scale (BPVS), The Test for Reception of Grammar (TROG) and the Thematic 
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Subject test. Child J’s results for the BPVS and TROG were 4 years 7 months and 4 
years 11 months, respectively.  
 
The Thematic Subject test is used to identify ability to recognise ‘Who does what to 
whom’ in a context. Individuals with DS are particularly weak in this thematic 
situation. Examples of two sentences used for the test were ‘Jake reads a book for 
Georgia’ and ‘Billy gives Chris a cake’. Against expectations, Child J did not have 
any problems in correctly understanding the meaning of these sentences. 
 
Moreover, contrary to research studying the difficulty individuals with DS can 
experience in the  identification of negative meaning in sentences, Child J’s speech 
and language therapist was impressed with his improvement in recognising negative 
meanings, such as ‘no shoes on the girl’ and ‘he is not eating’. However, Child J did 
appear to show weakness in identifying whether the information was given in the 
past or future tense (Speech and Language Therapy Report, 2006; see Appendix 3). 
 
6.7 Analysis of Research Tests 
 
Table 16 shows Child J’s responses to the research tests in Phase 3 and 4. In total, 
there were eleven stories, which contained his favourite subjects: Dr Who, football, 
cars, flying (aeroplanes), milkmen, pirates, eating, baker and animals (cats, seals and 
dogs; see Appendix 6 – Child J’s test story - Dogs). The two stories (‘Eating’ and 
‘Baker’) were included to encourage Child J to think more about healthy eating. The 
research tests were counterbalanced in the morning and afternoon so that if a test was 
administered in Phase 3 in the morning, it was then conducted in the afternoon in 
Phase 4. Child J was asked to use his index finger to point out a correct answer of the 
four pictures/words and each session was filmed.  
 
As discussed in Section 6.6, Phase 4 was divided into two levels (Phase 4_1 and 
Phase 4_2). Table 16 records two different scores under Phase 4_1 (not showing 
pictures) and Phase 4_2 (showing pictures) with the aim of investigating the 
effectiveness of presenting pictures between two levels of Phase 4. Scores of Phase 
4_1 were recorded and the extra scores of Phase 4_2 after presenting pictures were 
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added on top of the existing scores of Phase 4_1. The mean score of Phase 3 is 68. 
The mean score of Phase 4_1 is 45, but this then increases significantly to a 
combined Phase 4 mean score of 76 when the pictures are shown in Phase 4_2 (see 
Table 16). 
 
Table 16 Results of Phase 3 and Phase 4 (Child J) 
 
Story 
 
Phase 3 
scores 
% 
Phase 4 scores Differences between 
Phase 4_1 and 4_2 
(extra correct answers) 
Phase 
4_1 % 
Phase 
4_2 % 
Phase 4 
Total  % 
 
Football 70 70 
 
0 
 
70 0 
 
Milkman 60 30 
 
40 
 
70 +4 
 
Eating 60 30 
 
50 
 
80 +5 
 
Flying 80 30 
 
40 
 
70 +4 
 
Dogs 40 40 
 
30 
 
70 +3 
 
Cars 90 40 
 
40 
 
80 +4 
 
Pirate 40 40 
 
40 
 
80 +4 
 
Dr Who 100 60 
 
40 
 
100 +4 
 
Cats 50 60 
 
0 
 
60 0 
 
Baker 80 20 
 
50 
 
70 +5 
 
Seals 80 70 
 
0 
 
70 0 
 
Mean 68 45 
 
- 
 
76 +4 
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Figure 23 provides a graphical representation of the improved test results for Child 
J’s listening comprehension tests between Phase 4_1 and Phase 4_2 to further clarify 
the improvement obtained when pictures were shown in Phase 4_2.  
 
Figure 23 Results of Child J’s Phase 4 (Phase 4_1 & Phase 4_2 - differences due to 
pictures) 
 
 
Overall, Child J’s test results highlight the importance of using pictures to improve 
his listening comprehension. Taking ‘Eating’ and ‘Baker’ for example, both had low 
scores of 30% and 20%, respectively in Phase 4_1. After showing pictures, Child J 
performed particularly well and gained extra 5 questions correctly with 80% and 
70%, respectively in Phase 4_2. Overall, Child J gained an average of 4 extra correct 
answers (see Table 16). This clearly demonstrates the benefit of using visual aids and 
shows that such aids can enable Child J to better facilitate his listening 
comprehension.  
 
It is noteworthy that, when Child J responded very well in Phase 4_1 to some 
subjects (for example, Football, Cats and Seals), the pictures shown in Phase 4_2 did 
not always provide any improvement in the results. 
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6.8 Analysis of Classroom Observations 
The experiences gathered from the previous observation plans for Child S’s and 
Child C’s case studies were applied to Child J’s study. The main focus of the study 
was the assessment of Child J’s verbal interaction with his CTs and TA in the 
classroom setting. The project concentrated on the CTs’ and TA’s speech rates and 
speech strategies to ascertain whether Child J gave consistent responses to their 
questions. The speech rates were measured by counting the number of words per 
second in the sentences they spoke and the speech strategies identified included type 
1 repetition, type 2 repetition and gaps between words/sentences.  
 
The parents of the children in Child J’s class were very supportive of the research 
and gave their permission for their children to be filmed and included in my project. 
However, the digital dictation recorder (Olympus, WS-300M) and the microphone 
were not used because Child J’s classmates were curious about the sound equipment 
and they started fiddling with both pieces of recording equipment, especially the 
microphone clipped to his collar, which came off frequently when they pulled it. I 
therefore discussed the difficulties with the CTs and TA and we made some 
arrangements to use a camcorder (Sony, DCR-TRV40E) to film the children and 
activities at a distance. The filming covered three key aspects of Child J’s typical 
school activity as follows: (1) a whole class session in the classroom, (2) working 
with the TA on a one to one basis and (3) interacting with a small group in the school 
cookery room. It was not possible to include Child J’s playtime, school trips and 
other school activities involving children from other classes because this would have 
needed permission from the parents of each of the children involved. Five 
observations were planned in Phase 1 (see Table 17) and the total filming time was 
84 minutes and 45 seconds (mean: 16 minutes and 57 seconds).  
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Table 17 List of Child J’s observation clips 
 
 
Clips 
 
 
Participants 
 
Settings 
 
Lesson type & Purpose of 
observation 
 
Filming 
Length  
 
 
1 
 
Child J, 
secondary 
special children, 
teacher (CT1), 
TA 
 
 
 
classroom, 
secondary 
special school  
• Literacy: writing ‘b’ and 
‘p’ (a whole class 
session) 
• To see Child J’s 
classroom verbal 
environment 
 
*43’44’’ 
(43.73) 
 
 
2 
 
Child J, 
TA,CT2,  other 
children with 
DS 
 
 
classroom, 
secondary 
special school 
• Numeracy: addition  
• To see Child J’s 
interaction with CT2/TA 
in a small group 
 
 
11’33’’ 
(11.55) 
 
 
3 
 
Child J, TA, 
children from a 
primary school 
 
 
School 
cookery room 
• Integration (making 
hotdog sandwiches) to 
build up children’s social 
skills (other children 
from a primary school) 
 
20’13’’ 
(20.22) 
 
 
4 
 
Child J, TA, 
secondary 
special children 
 
 
classroom, 
secondary 
special school 
 
• Presentation: telling a 
story 
 
02’48’’ 
(02.80) 
 
 
5 
 
 
 
 
Child J, TA 
 
classroom, 
secondary 
special school 
 
• Reading two stories  
06’27’’ 
(06.45) 
 
 
Total filming time 
 
 
84’45’’ (84.75) 
 
Mean 
 
 
16’57’’ (16.95) 
*The filming time (43 minutes 44seconds) is 43.73 minutes (43 minutes + 44/60 seconds). 
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Table 18 shows the number of times that the CT and TA spoke to Child J in each 
clip. The valid count for each communication is based on Child J’s verbal replies and 
physical reactions towards the CT and TA’s questions and instructions. The speech 
rates were divided into five different bands (the same used for Child S’s and Child 
C’s case studies) namely, slow (1.2 w/s or below), slow normal (1.3 - 2.4 w/s), 
standard (2.5 - 3.6 w/s), fast normal (3.7 – 4.8 w/s) and fast (4.9 w/s or above). In 
total, 267 valid accounts of verbal and physical interactions between the CTs/TA and 
Child J were recorded. Child J achieved an average score of 93% (248/266 x 100%) 
for valid responses to the CTs’ and TA’s questions and instructions. 
 
Table 18 CTs’ & TA’s speech rates & Child J’s valid responses 
 
 
 
 
Speech 
rates 
 
Clip 1 
 
 
Clip 2 
 
Clip 3 
 
Clip 4 
 
Clip 5 
 
Grand total 
 
CT 
1 
 
 
J 
 
T
A 
 
J 
 
CT 
2 
 
J 
 
T
A 
 
J 
 
T
A 
 
J 
 
T
A 
 
J 
 
T
A 
 
J 
 
CTs/TA 
(Total) 
 
J 
(Total) 
 
Slow 
(1.2 w/s or 
below) 
 
 
 
5 
 
 
5 
 
 
0 
 
 
0 
 
 
0 
 
 
0 
 
 
0 
 
 
0 
 
 
0 
 
 
0 
 
 
0 
 
 
0 
 
 
4 
 
 
4 
 
 
5/4 
(9)^ 
 
 
9 
 
Slow normal 
(1.3-2.4 w/s) 
 
 
24 
 
 
24 
 
 
1 
 
 
1 
 
 
0 
 
 
0 
 
 
3 
 
 
3 
 
 
2 
 
 
2 
 
 
6 
 
 
6 
 
 
5 
 
 
5 
 
 
24/17 
(41) 
 
 
41 
 
Standard 
(2.5-3.6 w/s) 
 
 
21 
 
21 
 
4 
 
4 
 
2 
 
2 
 
3 
 
3 
 
6 
 
6 
 
9 
 
9 
 
17 
 
14 
 
23/39 
(62) 
 
59 
 
Fast normal 
(3.7-4.8 w/s) 
 
 
19 
 
19 
 
2 
 
2 
 
4 
 
2 
 
2 
 
2 
 
15 
 
10 
 
7 
 
7 
 
23 
 
22 
 
23/49 
(72) 
 
64 
 
Fast 
(4.9 w/s or 
above) 
 
 
11 
 
10 
 
1 
 
1 
 
7 
 
7 
 
15 
 
14 
 
17 
 
13 
 
6 
 
6 
 
25 
 
24 
 
18/64 
(82) 
 
75 
 
 
Total 
 
 
 
80 
 
79 
 
8 
 
8 
 
13 
 
11 
 
23 
 
22 
 
40 
 
31 
 
28 
 
28 
 
74 
 
69 
 
93/173 
(266) 
 
248 
 
^ The total amount (9) of CTs’ (5) and TA’s (4) speech rates.  
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Of all the 5 bands (see Figure 24), Child J performs particularly well at the slow 
speech rate (1.2 w/s or below) and slow normal speech rate (1.3-2.4 w/s), achieving 
100% valid responses, compared with 95% for the standard speech rate (59/62 x 
100%), 89% for the fast normal speech rate (64/72 times) and 91% for the fast 
speech rate (75/82 times). These results suggest that Child J is very responsive to 
CTs’ and TAs’ speech at both the slow speech rate and slow normal speech rate. 
However, Figure 24 shows that 81% (217/266 times; see * below) of the combined 
CTs and TA interactions with Child J were conducted using either the standard, fast 
normal or fast speech rates. This suggests that Child J’s listening comprehension 
would have been compromised during most of the classroom observations. 
 
Figure 24 Observation results of CTs & TA and Child J 
 
 
*Sum of interactions at Standard, Fast Normal and Fast speech rates = 216 (62+72+82), which is 
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6.8.1 Comparison of the CTs’ and TA’s Speech Rates 
 
Figure 25 compares the number of times the CTs and TA spoke to Child J using each 
different speech rate during the observations. The results demonstrate that CTs 
predominately spoke to Child J using the slow normal speech rate (24 times), the 
standard rate (23 times) and the fast normal rate (23 times). It suggests that CTs’ 
speech rates centred mainly in the standard speech rate area. In contrast, the TA had 
a tendency to speak to Child, J using the faster speech rates. Compared with the CTs 
the TA was statistically three times more likely to speak at the fast speech rate (64 
times versus 18 times) and twice more likely to speak using the fast normal rate (49 
times versus 23 times). Child J achieved good results for a wide range of speech rates 
but responded particularly well to the slower speech rates. The result indicates that 
the TA’s tendency to more often use the faster speech rates indicates that the CTs’ 
approach was more closely matched to Child J’s listening ability. 
 
Figure 25 Comparison of CTs’ and TA’s speech rates (Child J) 
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Figure 26 illustrates the CTs’ and TA’s usage of different speech rates across the 
observations as percentages. The percentages for the CTs’ speech rates are 5% for 
the slow rate (see * below), 26% for slow normal rate, 25% for the standard rate, 
25% for the fast normal rate and 19% for the fast rate. In contrast, the percentages for 
the TA’s speech rates are 2% for the slow rate, 10% for the slow normal rate, 23% 
for the standard rate, 28% for the fast normal rate and 37% for the fast rate. This 
confirms that the TA spoke for the majority of the time using the fast normal or fast 
speech rates whereas the CTs’ speech rates were more evenly split across the full 
range. 
 
Figure 26 Percentage split for the CTs’ and TAs’ speech rates (Child J) 
  
*The total number of times CTs spoke to Child J is 93 (see Table 18).  
   The number at the slow speech rate is 5 (see Table 18), which represents 5% (5/93 x 100%). 
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Table 19 shows the results of Child J’s responses to the CTs’ and TA’s speech 
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(instructions repeated but in a simplified form), a 2-second gap between phrases 
(Gap-2s), a 3-second gap between phrases (Gap-3s), prediction (whereby CTs/TA 
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speech strategy, achieving 100% valid responses (6/6 times). The results for Makaton 
signs (97%, 34/35 times) and prediction (92%, 11/12 times) were also very good 
whereas type 2 repetition (simplified form) were comparatively low with only 67% 
valid responses. The results suggest that the most appropriate speech strategy for 
teachers to use in order to help Child J’s listening comprehension is type 1 repetition. 
However, it is also significant that Child J results were particularly good when 
Makaton signing was used to provide Child J with visual information alongside 
teachers’ speech. 
 
Table 19 CTs’ and TA’s speech strategies (Child J) 
 
 
 
Speech 
strategies 
  
Secondary special school 
 
 
Grand 
total 
Clip 1 Clip 2 Clip 3 Clip 4 Clip 5 
 
CT1 
 
J 
 
CT2/TA 
 
J 
 
TA 
 
J 
 
TA 
 
J 
 
TA 
 
J 
 
CTs/
TA 
 
J 
1. 
Repetition 
Type 1: 
Same 
instructions 
4 4 0 0 0 0 0 0 2 2 6 6 
Type 2: 
Simplified  
0 0 1 1 1 0 0 0 1 1 3 2 
2.Gaps 
(between 
phrases) 
Gap-2s 0 0 0 0 0 0 0 0 0 0 0 0 
Gap-3s 0 0 0 0 0 0 0 0 0 0 0 0 
3.  
Prediction  
0 0 2 2 1 1 1 1 8 7 12 11 
 
4. Signing Makaton  
0 0 1 1 6 6 16 16 12 11 35 34 
 
6.9 Analysis of Observation Clips 
 
The five observation reports present Child J’s listening responses to his CTs’ and 
TA’s verbal questions and instructions. Each report highlights the effectiveness of 
the teachers’ speech rates and speech strategies. The statistical charts for each clip 
show the number of CTs’ and TA’s interactions (questions/instructions), at various 
speech rates, assigned to one of five different speech categories: the slow rate, the 
slow normal rate, the standard rate, the fast normal rate and the fast rate. The video 
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clips from each observation were also analysed to identify the effectiveness of the 
CTs’ and TA’s various speech strategies, for example, type 1 repetition, type 2 
repetition, prediction and signing Makaton, for enhancing Child J’s listening 
comprehension.  
 
6.9.1 Observation One (Clip 1) 
 
The first observation was conducted in Child J’s classroom and it comprised two 
distinct parts. The first part was a formal class teaching session during which CT1 
taught the class how to write the letters ‘b’ and ‘p’ and each child took turns to go to 
the front of the class the write the letters on an interactive whiteboard. For the second 
part of the lesson the children sat around a table for a more informal group session. 
CT1 then spent time helping each child individually with their writing.   
 
Figure 27 demonstrates Child J’s responses to CT1’s speech rates during both parts 
of this observation. The results show that Child J achieved 100% valid responses to 
four speech rates, i.e. the slow rate, the slow normal rate, and the standard rate and 
the fast normal rate.  
 
Figure 27 Literacy - writing practice of b & p (Child J)  
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Having further investigated Child J’s successful responses, I have noticed that CT1’s 
verbal instructions are short and concise. During Child J’s writing practice on the 
whiteboard, CT1 used type 1 repetition, which acts like a constant reminder to ensure 
that Child J was able to follow the instruction. In addition, the observation showed 
that CT1’s length of verbal speech was about four words, which allowed Child J to 
successfully process incoming information. The results suggest that both CT1’s 
repeated and succinct instructions improved Child J’s listening comprehension as 
long as Child J maintained his attention to CT1’s speech (see example below). Due 
to Child J’s excellent concentration and listening skills, CT1 did not need to use 
other speech strategies like type 2 repetition, prediction and Makaton signs. The 
results suggest that when CT1 was able to give Child J individual attention he 
interacted well with her over a wide range of speech rates. 
 
J: (ready to write another one) 
CT1: At the top… down to the bottom (03’07’’) 
J: Yep. 
CT1: Up to the middle… down to the bottom. 
J: (follows CT’s instructions) 
CT1: Up to the middle… and round. (03’12’’) 
J: (Follows CT’s instructions) 
CT1: A little bit better.  You’re still getting a bit of a tail at the bottom though J. 
 J: (not looking nor listening to CT’s comments; back to seat) 
 
CT1 use of type 1 repetition was also observed during the informal group session. 
CT1 repeated the same instruction three times to make sure Child J understood how 
to write the letter ‘p’ (see example below). As discussed previously, the strategy of 
repeating instructions is like a prompt which actively reminded Child J to look 
carefully at CT1’s demonstration and help him avoid any mistakes during the 
practice. The CT1’s speech strategy of using type 1 repetition alongside a 
demonstration proved to be very effective in improving Child J’s listening 
comprehension. It was therefore not necessary for CT1 to use other speech strategies, 
such as type 2 repetition, prediction and signing Makaton during this teaching 
session. 
 
CT1: Down, up and round (11’51’’, demonstrating writing ‘p’ to Child J).   
J: (Watching CT closely) 
CT1: Down, up and round (11’55’’; writing another ‘p’ to Child J). 
J: (concentrating on CT’s demo) 
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CT1: Yeah, down, up and round…down, up and round (12’02’’). 
J: Down, up (mumbling, mouthing and writing on paper). 
The top (mumbling). 
CT1: Mmmm…(nodding) 
 
6.9.2 Observation Two (Clip 2) 
 
Observation two demonstrated how the use of objects could be beneficial to Child J’s 
understanding. CT2 used a board game (Snakes and Ladders) to encourage the 
children to practise their adding skills. Each child was asked to choose a game 
counter and then roll two dice. They then had to add up the numbers from the dice to 
find the total number of moves they could make along the board. CT2 then used this 
opportunity to identify each child’s strengths and weaknesses in adding numbers.  
 
The results of observation two showed that Child J responded remarkably well to 
CT2’s and the TA’s slow normal speech rate and standard speech rate with responses 
that were 100% accurate. The other response rates were 57% (4 valid answers from 7 
questions) for the fast normal rate and 95% (21 valid answers from 22 times) for the 
fast rate. There was no data for the slow rate. Child J’s high response to the fast rate 
could be explained by CT2’s use of objects, such as a colourful game board, two dice 
and counters, which potentially improved Child J’s visual understanding.  
 
The observation demonstrated that the TA and CT2 employed two speech strategies, 
for example, prediction and type 2 repetition, respectively, to attract Child J’s 
attention and also improve his listening comprehension. Example 1 shows that the 
TA’s use of prediction to catch Child J’s concentration when he missed number 4 
during the counting activity from 1 to 5. The TA then asked him to count again by 
looking at dots on the dice but Child J still failed to count ‘4’. The TA decided to use 
the same prediction strategy by asking Child J ‘one more makes…’ to help him think 
of an addition, like ‘three add one is…’. In the end, Child J correctly answered the 
TA’s question. The use of ‘prediction’ strategy actually allowed Child J to think 
about the answer and also progressively increased his understanding. 
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Example 1: 
J: One, two, three...five (mumbles and moves the counter on the board)  
TA: F…o…u…r (mouths ‘four’ and holds up four fingers to Child J) 
J: One, two, three... five (Looking at the dots on dice)  
TA: Right. You’ve got three and one more … (06’48’’). 
J: One, two, three… (Moving his counter) 
TA:  F…our… (mouthing ‘4’) One more makes… 
J: F…ou…r. 
TA: Makes four, well done. 
 
Example 2 shows CT2’s use of type 2 repetition to gain Child J’s attention when he 
became distracted by another child going to the toilet during the teaching session. At 
first, Child J did not pay attention or respond to CT2’s question. However, when 
simplified questions were repeated to Child J, CT2 was able to regain his attention 
and he eventually answered the question.  
 
Example 2: 
CT2: How many children are going to go to the bathroom? (11’16’’)  
J: (not looking and no reply to CT2) 
CT2: If you go with Ali, how many is that?  
J: (looking at CT2 but no reply) 
CT2: How many are going? 
J: Two.  
CT2: Two.  How many left in the classroom? (11’22’’) 
J: Two. 
CT2: Two, right, well done.   
 
6.9.3 Observation Three (Clip 3) 
 
Observation Three covered a small group teaching session during which the children 
made hotdog sandwiches in a school cookery room. In addition, a group of 
mainstream primary school pupils came over to Child J’s special school to 
participate in this cooking workshop in order to provide an opportunity for children 
from both schools to work together. The children were therefore paired with one 
mainstream school child and a special school pupil working as a team. Each pair was 
set a task of making hotdog sandwiches and by the end of the workshop, the children 
presented their sandwiches and then ate them as their lunch. The parents of all the 
children in this session had given permission for me to observe and film the activity. 
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In Figure 28, the observation results demonstrate that Child J performed 
extraordinarily well at both the TA’s slow normal speech rate and standard speech 
rate with 100% valid responses. The other response rates were 66% (10 valid 
answers from 15 questions) for the fast normal speech rate and 76% (13 valid 
answers from 17 times) for the fast speech rate. There are no data for the slow speech 
rate during this observation. 
 
The results indicate that the TA had a tendency to predominantly use the faster 
speech rates. Furthermore, the school cookery room was in a confined place and the 
children’s conversations were loud and echoing. The results support my view that the 
TA’s faster speech rates, combined with the ambient noise levels, hindered Child J’s 
listening comprehension. The results suggest that TA’s slow normal speech rate and 
standard speech rate are more acceptable for Child J in the confined and noisy 
cookery room.  
 
Figure 28 Clip 4: Making hotdog sandwiches (Child J) 
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This observation demonstrated that the TA frequently used type 2 repetition strategy 
to attract Child J’s concentration in the noisy environment. There were no other 
speech strategies used, such as prediction and Makaton signs, during the teaching 
session. As discussed previously, both the background noise and TA’s tendency of 
speaking faster speech rates increased child J’s difficulty of understanding what the 
TA’s speech. Example 1 shows the dialogue when the TA was checking Child J and 
a girl’s progress of making sandwiches. Due to the background noise, Child J found 
it hard to concentrate on the TA’s question. The TA then tried to simplify the 
question to give Child J more opportunities to respond and Child J eventually was 
able to understand the question, which concerned the use of cling film to cover up 
the sandwiches. This suggests that in a noisy setting, the simplified question can be 
effective in improving Child J’s listening comprehension and obtaining his valid 
response. 
  
Example 1: 
TA: Excellent, one, two ... that’s good, brilliant. (Checking sandwiches) 
J: (shows a plate to TA) 
TA: What do you reckon we could cover with these? (Asking J to use a clean 
film on sandwiches; noisy talking sound, 08’08’’) 
J: (No reply; noisy background) 
TA: Do you reckon we could use that to cover? (Pointing clean films) 
J: (no looking at TA; distracted by noise) 
TA: Or are they alright with what they are? (Covering sandwich with a clean 
 film)  
J: (looking at TA) 
TA: What do you think, J? (08’14’’) 
J: Yeah... (Replying to TA’s question). 
 
In addition, the TA also identified Child J’s linguistics weakness in terms of his 
incorrect using the past or future tense. This was in line with Child J’s Speech and 
Language therapist report which indicated that he had a ‘weakness in identifying 
whether the information is given in the past or future tense.’ (Speech and language 
therapy report, 2006; see Appendix 3). This limitation of his understanding of past or 
future tense could jeopardise his listening comprehension during a conversation. 
Example 2 shows that TA asked a group of children, including Child J, about what 
they planned to do in the forthcoming half term. Child J volunteered to share his plan 
with other children but his recalled his trip to a Dr Who exhibition in London which 
happened a long time ago, rather than his future holiday plan as instructed by TA. 
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Although the TA eventually clarified the time of the Dr Who exhibition event, it 
implied that Child J’s weakness of identifying information given in either future or 
past tense.  
 
Example 2: 
TA: Next week’s half term. No school, no school. 
B: Yeah.  
TA: Go on, what are you doing? (11’35’’) 
Girls: No.  It’s Easter.  
TA: That’s the next holiday, isn’t it?  (Looking at girl) 
E: Oh, I do not know. 
TA: You might go on holiday, would you go in a car? 
J: Aeroplane. 
TA: And an aero... (looks at Child J) are you going on a plane? (11’49’’) 
J: No, see Dr. Who (mumbling). 
TA: You’re going to see the Dr. Who. 
J: Car, a train.  
TA: You are gonna…you’re going in a ...(11’57’’) 
J: A train, a car and a train. 
TA: And a train? (not sure about the answer; 12’01’’) 
J: Yes. 
(Child E and S look at each other but not sure about Child J’s holiday plan in 
Half Term.) 
TA: So the Dr Who exhibition is not here, it’s a long way away. 
J: Yeah. 
TA: Where?  
J:  Somewhere where we went, I went with my dad by road (mumbles). 
TA: Right. Is it in London? (12’12’’) 
J: Yeah. 
TA: That was last year? (trying to clarify the event) 
J: Oh…yeah. 
 
6.9.4 Observation Four (Clip 4) 
 
The fourth observation investigated Child J’s oral presentation skill during a class 
lesson. Each child in the class took turns to talk about their school and family life. 
This gave Child J an opportunity to speak and use Makaton signing in front of his 
classmates. After his presentation the class children and the TA asked Child J some 
questions with regard to his school and home life. The observation showed that Child 
J was confident of using Makaton signs to the TA to compensate for his unclear 
speech. During the research period, the classroom observations also saw that the 
children in Child J’s class were regularly given an opportunity to practise their verbal 
skills of sharing their life, such as holidays, with each other.  
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In this clip, it was apparent that the TA used two types of speech strategies, such as 
prediction and Makaton signs, to communicate with Child J. The example below was 
about Child J’s family life. The observation showed that the TA employed Makaton 
signs alongside speech when asking about Child J’s lunch box. Child J responded 
well to the TA’s use of Makaton signs when she used them in addition to speech. The 
TA used the prediction strategy to remind Child J that he should learn to be more 
independent by packing his lunch box, rather than relying on his father. In addition, 
the observation also demonstrated that the TA’s speech rates decreased while 
Makaton signs were adopted and this served to further enhanced Child J’s listening 
comprehension. 
 
TA: When you looked inside your bag today, how many spoons did you have? 
(Makaton signing ‘look’, ‘bag’) 
J: 2 (signing ‘2’)  
TA: Why? (shrugging) 
J: My daddy. 
TA: Cos daddy’s fault? (Makaton signing ‘daddy) 
J: Yeah. 
TA: But whose bag is it? (Makaton signing ‘bag’) 
J: Me.  
TA: Oh, should J look and see how many spoons he’s got? (Makaton signing 
 ‘look’, ‘spoon’) 
J: Yeah, 2 spoons (not clear voice)  
TA: Tomorrow, you can look again.  
J: Yeah. 
TA: You only need …. (looking at Child J) 
J: One. 
TA: Well done! 
 
6.9.5 Observation Five (Clip 5) 
 
Observation five studied Child J’s reading ability and interactions with his TA during 
a one to one teaching session. His TA asked him to read two stories: ‘Dinosaur party’ 
and ‘We like animals’. The focus of the stories was particularly on key words, such 
as ‘we’, ‘and’, ‘like’ and ‘to’, which are Child J’s particular reading weaknesses. The 
TA explained to me that Child J also had a stutter which caused him some difficulty 
when he tried to blend phonemes and make the correct sounds for the key words 
highlighted above.  
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The observation demonstrated that Child J found it difficult to blend some phonemes 
into the stories, which frustrated him during the reading. He then tried to prolong 
each letter in order to blend them into words, for instance, the word ‘we’ was read 
like ‘w…w…w…w’ and ‘…e…e…’ individually rather than blending both ‘w’ and 
‘e’ together into ‘we’. The TA signed the alphabet in Makaton and she was able to 
mouth and sound out the word individually to Child J. With the TA’s help, Child J 
slowly began to recognise words and the TA also encouraged Child J to use Makaton 
signs which improved Child J’s visual understanding and match each phonetic sound 
while he was reading the words. 
 
            (Child J carries on reading and hesitates at the phonic sound of ‘w’) 
TA We…(saying and signing ‘w’) 
J: W…w…w…e…e…e…l…ike…cooking (TA/J reading together; J murmurs) 
 
TA: Cooking (signs ‘cooking’ to help Child J understand) Show me you’re 
 cooking. 
J: Cooking (signing to TA) 
TA: Do you like to cook? (signing ‘cooking’) 
J: Yeah. 
TA: Yeah? 
J: At home (signing ‘home’) 
TA: You do the cooking at home? (signs ‘home’) 
J: With daddy.  
 
The observation showed that the TA slowed down the speech rates when signing 
Makaton to ensure Child J was able to understand the stories and blend phonemes. In 
addition, pictures within the stories helped Child J’s understanding of the stories 
alongside the speech rates. This suggests that the visual inputs, such as Makaton 
signs and pictures, are more likely to increase Child J’s comprehension of the stories 
regardless of the speech rates.  
 
6.10 Summary  
 
Overall, the test results show that Child J has exceptionally good responses when he 
is familiar with stories, such as ‘Dr Who’ and ‘Cars’, regardless of the speech rates 
and speech strategies used in Phase 3 and Phase 4. A key focus of the tests was to 
identify any benefits that could be obtained by showing familiarisation pictures to 
compensate for the times when Child J did not have good listening comprehension. 
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A comparison of the results between Phase 4_1 and Phase 4_2 clearly demonstrates 
that presenting pictures can significantly improve Child J’s comprehension.  
 
The observation results demonstrates that Child J is particularly responsive to his 
CTs’ and TA’s slow speech rate (1.2 w/s or below) and slow normal speech rate (1.3-
2.4 w/s), achieving 100% valid responses. The other responses are 95% for the 
standard speech rate, 87% for the fast normal speech rate and 91% for the fast speech 
rate. The result suggests that both the slow speech rate and the slow normal speech 
rate are the most appropriate speech rates for his CTs and TA to use in order to fulfil 
Child J’s listening comprehension.  
 
The classroom observations also underlined the different results between Child J’s 
CTs’ and TA’s speech rates. As the results of the observations highlight, the slow 
speech rate and the slow normal speech rate are the most appropriate for facilitating 
Child J’s ability to process incoming information. This indicates that the TA’s 
tendency to use faster speech rates could be detrimental to Child J’s listening 
comprehension.  
 
With regard to speech strategies, the results illustrate that Child J responds 
particularly well to the type 1 repetition speech strategy, achieving 100% valid 
responses. There is also evidence that the TA’s use of prediction was also successful 
in helping Child J’s comprehension. Makaton signs also received 97% valid 
responses. The observations demonstrated that Child J was encouraged to use sign 
language if his speech was not clear during conversations. His CTs’ and TA’s 
Makaton signs gave Child J additional visual information which facilitated his 
listening comprehension alongside speech. The observations also showed that 
teachers slowed down their speech rates when Makaton signs were employed, which 
potentially further improved Child J’s listening comprehension. Hence, in addition to 
optimising the teachers’ speech rates, the use of these speech strategies also appear to 
be effective in enhancing Child J’s listening comprehension. 
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C H A P T E R  S E V E N 
 
DISCUSSION (I) 
 
7.1 Introduction 
 
The literature review in Chapter 2 highlighted a gap in previous research into the 
impact of teachers’ speech rates on the listening comprehension of children with DS. 
Most research has adopted quantitative measures treating children with DS as a 
homogeneous group which is then compared in terms of memory performance with 
their typically developing or mental age-matched peers, rather than considering them 
as individuals in their natural (home or school) environment. Therefore, my original 
research set out to study each case-study child with DS as an individual in classroom 
settings to investigate how, and to what extent, teachers’ speech rates and speech 
strategies can benefit these children’s listening comprehension. It was designed 
around the following two key elements: 
 
1. The classroom interactions between CTs/TAs and children with DS, based on 
speech rates and speech strategies 
 
2. The listening comprehension tests on each case-study child with DS by 
means of stories read using various speech rates and speech strategies 
 
This chapter draws together the findings from my Stage 1 research and discusses the 
arguments in response to the previous research questions (see Chapter 1). One 
completion of the Stage 1 research, opportunities were identified for further study 
and the findings of this Stage 2 research are analysed and discussed in Chapter 9. An 
overview of the remaining sections of Chapter 7 is as follows: 
 
• Section 7.2, 7.3, 7.4: An overall interpretation of the findings is presented in 
the context of an overview of my Stage 1 investigation, followed by a 
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discussion of the findings from across the three case studies, looking 
particularly at the speech rates and speech strategies.  
• Section 7.5: A theoretical explanation which applies the working memory 
model to elaborate the Stage 1 research  
• Section 7.6: An examination of the strengths and limitations of the Stage 1 
study, including the issues raised by using naturalistic school settings, 
methodology and methods.  
• Section 7.7: A proposition for the next stage of my study with an explanation 
of a deductive approach used for the Stage 2 research  
• Section 7.8: An overview of my Stage 2 research outlining the focus on a 
particular speech strategy, i.e. clustered speech. 
 
7.2 Overview of the Stage 1 Research 
 
My previous work experience with children with DS gave me an opportunity to form 
a view that teachers should tailor their speech presentation to better match the 
listening ability of each child with DS and help them process acoustic information by 
using short and concise speech content. In addition, teachers can also improve the 
children’s comprehension by presenting pictures or objects, signing Makaton or 
engaging them physically in an activity.  
 
During my previous and current classroom experiences I often observed teachers 
using fast speech rates and complicated sentences. It was apparent that the children 
with DS found it hard to process incoming information. As a result, they became 
overloaded and failed to respond to the teachers. By comparison, some other teachers 
spoke more slowly with short instructions to children with DS. As a result, the 
children were more likely to remember and understand what the teachers said and 
this significantly improved the interactions between the children and the teachers. 
This was further investigated during my Stage 2 research, in terms of using clustered 
speech to improve the listening comprehension of these children. 
 
The Stage 1 adopted an inductive approach to collect data from two different 
sources, namely the classroom observations and the listening comprehension tests. 
The classroom observations support the view that the children with DS are capable of 
204 
 
responding to the teacher’s instructions provided the teachers’ speech rates are slow 
enough to enable the children with DS to grasp the main point. A key purpose of my 
Stage 1 research is to establish how slow the speech rate should be to improve the 
children’s listening comprehension. I also considered whether a slow speech rate is 
the only beneficial approach or whether other factors could also be advantageous, for 
example, alternative speech strategies and/or the use of Makaton signs or teaching 
aids. 
 
During my Stage 1 research period, I observed that when teachers were reading 
stories to their class without showing pictures, the children with DS became 
distracted, started to fidget and even became completely uninterested. However, 
when the story and pictures were shown together, the children with DS were much 
more interested in the story reading. This posed real problems for children with DS 
in highly auditory-orientated school situations, such as, school assembly, carpet time 
and whole class discussions. Although school teachers were more aware of the 
importance of visual information for children with DS, my Stage 1 classroom 
observations suggested that the visual materials were not used as often as they could 
have been. The following sections further discuss the findings of the Stage 1 
research.  
 
7.3 Findings of the  Stage 1 Classroom Observations 
 
Speech rates 
 
The results of the Stage 1 classroom observations showed that while each case-study 
child with DS responded differently to their CTs’ and TAs’ speech rates, it was 
notable that none reacted well to the fast speech rate. It was therefore a concern that 
the fast speech rate was commonly used, particularly by the TAs, during my 
classroom observations. Table 20 demonstrated that Child S responded well to the 
standard speech rate. Child C reacts particularly well to the slow normal speech rate 
and Child J is good at both the slow speech rate and the slow normal rate. Overall, 
the results suggest that the slow normal speech rate is the most appropriate acoustic 
rate for two of the three case-study children with DS in my Stage 1 research. It is 
205 
 
worth noting that none responded well to either the fast normal speech rate or the fast 
speech rate.  
 
Table 20 Results of 3 case-study children’s classroom observations 
 
Speech 
rates 
       
 
Children  
Slow 
 
(1.2 w/s or below) 
Slow normal 
 
(1.3-2.4 w/s) 
Standard  
 
(2.5-3.6 w/s) 
Fast normal 
 
(3.7-4.8 w/s) 
Fast 
 
(4.9 w/s or 
above) 
 
S 
 
  
 
 
 
 
 
 
 
C 
 
  
 
 
 
  
 
J 
 
 
 
 
 
 
 
  
(Note:  - the best result) 
 
In Child S’s case study, the classroom observations demonstrated that he was 
predominantly good at responding to the primary school TA’s utterances at the 
standard speech rate. Having investigated further his TA’s speech rates, the analysis 
showed that the primary school TA had a high tendency to speak to Child S at the 
fast normal speech rate and fast speech rate (see Table 6). However, my results 
suggest that Child S processed his TA’s verbal information more effectively at the 
standard speech rate. It seemed that his TA’s frequent use of speaking at the fast 
normal speech rate and the fast speech rate did not encourage Child S’s equivalent 
responses. This therefore suggests that the primary school TA should slow down the 
speech rate used for Child S in order to benefit his listening comprehension.  
 
As discussed in Chapter 4, Child S was in the transition between the primary school 
and the secondary special school. This gave me an opportunity to investigate Child 
S’s language environment in his secondary school and to observe the secondary 
teachers’ speech rates. Observations illustrated that the secondary school CT 
typically spoke more often at the slow speech rate and the slow normal speech rate 
than at the standard speech rate. However, it is interesting that, against expectations, 
the overall results of my classroom observations indicated that Child S was better 
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able to respond to the standard speech rate, rather than the slow normal or slow 
speech rate. 
 
The results of classroom observations in Child S’s primary school and secondary 
special school gave particularly interesting results. The speech rates of the primary 
school TA and the secondary special school CT represented two extremes with the 
TA typically using relatively fast speech rates and the CT using relatively slow 
speech rates (see Figure 6). In both settings the standard speech rate was only used in 
less than a quarter of the classroom observations. If teachers were more aware of 
their predominate speech rate and able to modify it for children with learning 
difficulties, these children may be able to better adjust to different styles of 
presentation. Unfortunately, I was only able to spend a comparatively short time 
observing Child S in the secondary school environment and therefore this only 
provided a brief introduction of Child S’s language environment. However, there is 
sufficient evidence to conclude that the standard speech rate is the most appropriate 
speech rate for his CT and TA to use when speaking to Child S. 
 
The second case study was conducted with Child C. During this case study period 
Child C was taught by two different CTs and two different TAs. The classroom 
observations demonstrated that Child C had remarkably good results responding to 
the slow normal speech rate (see Table 20). Observations illustrated that both CTs 
proportionally spoke more often at the standard speech rate and the slow normal 
speech rate (see Figure 16). In contrast, both TAs had a tendency to speak at the fast 
speech rate and the fast normal speech rate. It was noticeable that Child C’s 
responding rate was higher with the CTs than the TAs. Thus, it could be concluded 
that she responded better to the CTs as a result of their typically slow normal speech 
rate. 
 
The third case study was carried out with Child J. During the classroom observation 
period Child J had two different CTs and one TA. The observations showed that he 
responded particularly well to the slow normal speech rate and the slow speech rate 
(see Table 20). The data in Figure 28 demonstrated that both CTs spoke primarily at 
the slow normal speech rate, the standard speech rate and the fast normal rate, 
whereas the TA spoke mainly at the faster speech rates. It was apparent from the 
classroom observations that the slow speech rate and the slow normal speech rate 
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were the optimum rates for improving Child J’s listening comprehension. Hence, 
although it was noticeable that Child J was more responsive to the CTs’ speech rates 
rather than the TA, it was disappointing that the CTs and TA did not make more use 
of the slower speech rates that would have benefitted Child J’s learning. 
 
Having further compared all the CTs’ and TAs’ speech rates across the three case 
studies, it was obvious that the TAs had a higher tendency to speak at the fast speech 
rate and the fast normal speech rate than the CTs. However, it is notable that all three 
children with DS spent more time working with their TAs rather than CTs. This 
could well have put these children at a disadvantage as they might not fully 
understand what the TAs said during the teaching sessions, whereas the CTs’ 
approach of speaking at relatively slower speech rates facilitated the children’s 
listening comprehension.  
 
However, my classroom observations showed that the CTs and TAs did not just 
differ in respect of speech rates. It was apparent that they also had different 
repertoires of speech strategies which could positively influence the way in which 
the case-study children responded. 
 
Speech strategies  
 
My Stage 1 research explored CTs’ and TAs’ use of alternative speech strategies as a 
means of helping the listening comprehension of children with DS in addition to 
speech rates (see Table 21). During the classroom observations, there was evidence 
that Child S reacted particularly well towards his primary school TA’s use of 
prediction and a 2-second gap between phrases. A significant element is that the 2-
second gap between phrases enabled Child S to receive information in a clustered 
form which potentially allowed him to have more time to process the information. In 
my Stage 2 research, this speech strategy will be further investigated to explore 
opportunities for its use in improving the listening comprehension of children with 
DS.  
 
Whilst Child S’s TA did not have training to use Makaton and therefore was not able 
to use signs to assist him during the classroom observations, his secondary CT often 
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signed Makaton to provide additional help, when necessary, for him to understand 
key words in sentences or questions. Child S also did not react well to the primary 
TA’s type 1 repetition (repeat of the same instructions) and yet was particularly good 
with the secondary CT. This could potentially be explained by the secondary 
teacher’s slower speech rates.  
 
However, the research period at Child S’s secondary school was short and it would 
be valuable to further investigate his learning progress and listening comprehension, 
interacting with his secondary school teacher. It would be especially interesting to 
compare both his primary and secondary school performances in terms of speech 
rates and speech strategies. 
 
The data in Table 21 demonstrates that Child C reacted particularly well to her CTs’ 
and TAs’ Makaton signing and type 2 repetition (using a simplified version of the 
original instructions). Child J responded excellently to his CTs’ and TA’s type 1 
repetition and also responded well to the Makaton signing. Overall, a clear pattern is 
that both Child C and Child J responded well to the use of repetition and Makaton 
signing during the classroom observations. The results also show that Child C 
reacted better to type 2 repetition and Child J performed better with type 1 repetition. 
This supports the view that the combination of acoustic (type 1 repetition and type 2 
repetition) and visual (Makaton signs) inputs can increase listening comprehension 
for children with DS. 
 
Table 21 Results of classroom observations with different speech strategies 
 
Speech   
  strategies 
     
 
 
Children 
 
Repetition  
 
 
Gaps  
(between phrases) 
 
 
Prediction  
 
 
Signing 
Makaton  Type 1: Same 
instructions  
 
Type 2: 
Simplified  
 
2 seconds 
 
 
3 seconds 
 
S 
 
 
● 
 
 
 
 
● 
 
 
 
 
C 
 
 
 
 
● 
   
 
 
 
J 
 
 
 
    
 
● 
(Note:  - the best result; ● - the second best result) 
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The results of the classroom observations highlight the importance of using a 
combination of speech rate and speech strategy for each case-study child. Overall, 
my test research results show that the standard speech rate is the most appropriate 
rate for Child S alongside speech strategies of prediction and a 2-second gap between 
phrases. Child C performs best at the slow normal speech rate together with Makaton 
sign language. Child J accommodates himself to both the slow speech rate and slow 
normal speech rate, and also benefits from the use of type 1 repetition. The results 
confirm that each case-study child needs a different combination of speech rates and 
speech strategies to optimise their listening comprehension.  
 
Child S’s classroom observations highlighted that his TA was not aware of using the 
relatively fast speech rates when addressing Child S, which resulted in his low 
responses. As previously indicated in Hull’s research (2009), most teachers and 
parents are simply not aware of their use of faster speech rates and therefore do not 
appreciate that they are failing to match their children’s receptive ability. As shown 
in Child S’s case study, if the faster speech rates are being used, it is even more 
important to leave a gap to provide children with time to process information. It is 
essential for adults to be made aware of their speech rates and furthermore have 
training in the use of suitable speech strategies to match their children’s listening 
needs and hence enable children with DS or SEN to improve their comprehension 
and education potential. 
 
The classroom observations showed that the combination of the slow normal speech 
rate and Makaton helped Child C’s comprehension. It was also noticeable that her 
CTs and TAs actually slowed down their speech rates when signing Makaton. 
Without any visual supports, Child C required memory capacity and tremendous 
efforts to process and understand her teachers’ spoken language. Eysenck and Keane 
(2000) explained that the important difference between speech reception and visual 
inputs, such as text, is the demand on memory, because words which have already 
been spoken cannot be accessed again, while text can be read repeatedly if necessary. 
Therefore, Child C’s difficulty in processing verbal information and her needs for 
additional support through Makaton signs suggest that she requires more adaptation 
to the language environment and more importantly, she needs time to absorb 
information, prior to her responses.  
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In addition, the interaction between type 1 repetition and the slow/slow normal 
speech rates improved Child J’s listening comprehension. As discussed earlier, type 
1 repetition was the speech strategy which acts like a reminder, along with slower 
speech rates. This type of interaction worked best for helping Child J process 
information and this may truly reflect on his receptive language level. 
 
7.4 Findings of the Stage 1 Research Tests (Listening 
Comprehension Tests) 
 
The results of the three children’s tests showed that there was no clear pattern to 
identify any one particular speech rate or speech strategy that could be used to 
universally improve their listening comprehension. However, the test results 
demonstrated that Child S and Child J perform exceptionally well to stories in which 
they were interested regardless of speech rates or speech strategies, whereas the test 
results for Child C, who had no particular interests, did not show any clear trend. 
This also highlighted the importance of knowing their interests and motivating them 
to be more willing to participate in the study.  
  
A comparison of Child S’s results between the classroom observations and listening 
comprehension tests shows some inconsistency. Whilst the observation results 
showed that Child S performed best when the standard speech rate was used, he did 
not show the same trend in the research tests. However, Child S had a tendency to 
achieve high scores regardless the speech rate used when the stories covered a 
subject, for example, cars, which he found particularly interesting. This highlights 
the need, regardless of any speech strategy, for teaching staff to ensure effective 
communication by motivating the children and maintaining their interest. 
  
Child C’s research test results did not demonstrate any clear pattern relating her 
listening comprehension to speech rates and speech strategies. She showed little 
interest in any of the story topics and her responding rates were dependent on the 
difficulty of the story content. Therefore, it is very hard to see any particular factors 
which affected her performance of listening comprehension tests. It would be worth 
considering how to encourage children like Child C to develop story interests. Child 
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C was the youngest case-study child and her results from the classroom observations 
showed that she had a short attention span. This also affected her concentration 
during the research tests and may explain why her results did not follow any clear 
pattern.  
 
Like Child S, Child J had a tendency to achieve good results when he was interested 
in the story contents, for example, Dr Who or cars. The results illustrated that if 
Child J was more engaged with a familiar story content he found the questions easier 
to answer and in these cases his test scores remained high, regardless of speech rates 
and speech strategies. Although he found the story contents were less challenging, no 
ceiling effects appeared in the test results. In addition, when a picture was used, the 
results showed that the visual aid increased Child J’s ability to retrieve the 
information about the story and this enabled him to answer more questions. 
 
This information could be used to help the teaching staff design future individual 
learning targets around children’s story interests. For example, a lesson plan for 
Child S and Child J could include counting and ordering cars in a maths lesson. 
Similarly, a lesson plan for Child J could cover a trip to the Dr Who exhibition with a 
follow-up report to be given in a literacy lesson. Although Child C’s test results did 
not show any particular trend, it would be interesting to see whether her CTs could 
encourage her to become more interested in particular topics that could then be used 
to help her learning. Another consideration is that the child’s boredom threshold 
would be expected to be lower for a subject in which the child had less interest and, 
as discussed in Section 7.7, this might be partly offset by presenting information in a 
form that does not overload the child’s memory capacity. 
 
The classroom observations clearly demonstrate that each case-study child has 
different capabilities and therefore individual approaches are needed to improve each 
child’s listening comprehension. In addition, when Makaton sign language was used, 
it seemed to be effective. This could be a combination of the visual stimulus and 
slowing down speech while signing. Using appropriate visual aids can enhance the 
children’s comprehension alongside speech rates and speech strategies. It is also 
essential for parents and teaching staff to become more aware of the speech rates 
they use when talking to children with DS. 
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7.5 Theoretical Explanation for the Stage 1 Research 
 
This section provides a theoretical explanation of the three case studies. Firstly, it 
describes the classroom observations and research tests for each child and highlights 
the complexity of each individual. Secondly, it explains the Stage 1 case-study 
results by applying Baddeley’s (1986) model of working memory, in terms of slow 
speech rate, gaps within speech and repetition. Finally, the third section focuses on 
the transition of my research, from an inductive approach to a deductive approach, 
with a particular interest in a speech strategy, i.e. clustered speech.  
 
Different responses of the three case-study children  
 
Child C was the youngest child, aged 5, at the time when the research was 
conducted. The results of Child C’s research tests show that she responded well to 
her CTs’ and TAs’ slow normal speech rate. In addition, when her CTs and TAs used 
repetition, Child C had relatively good responses towards their questions, compared 
to prediction. The results suggest that Child C may require not only time to process 
each piece of information at the slow normal speech rate, but also repetition to 
refresh and remind her memory of what CTs or TAs said. 
 
The results of Child J’s research tests show that both the slow speech rate and the 
slow normal speech rate greatly enhance his listening comprehension. However, 
whilst he was the oldest child (aged 12) and achieved the highest scores in language 
assessments of the BPVS and TROG among three case-study children in the Stage 1 
research, he still benefitted from the use of slow and slow normal speech rates during 
his CTs’ and TAs’ teaching sessions. In addition, the classroom observations 
demonstrated that when his CTs and TAs used repetition Child J performed 
particularly well, suggesting that the use of repetition refreshed his memory and 
thereby increased his listening comprehension towards his CTs’ and TAs’ questions 
and instructions.  
 
The results of Child S’s research tests showed that he responded well when his TA 
used the standard speech rate. However, the results of Child S’s classroom 
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observations demonstrated that he performed particularly well when his TA adopted 
these two speech strategies: (1) a 2-second gap between phrases, and (2) prediction. 
This suggests that the use of a 2-second gap between phrases allowed Child S to have 
prolonged time to process information and the use of prediction encouraged him to 
anticipate and pay particular attention to the TA’s speech so that he was able to 
respond well.  
 
Overall, the results show that each case-study child has various responses to their 
CTs’ and TAs’ speech, which are: (1) The slower speech rates allow both Child C 
and Child J to have more time to process information so that their listening 
comprehension was improved. (2) The speech strategy of inserting a pause between 
phrases has a beneficial effect on Child S’s listening comprehension. (3) The use of 
repetition enhanced Child C’s and Child J’s listening comprehension. While the 
findings highlight the complexity of the results for each child, in terms of their 
responses to their CT’s and TA’s speech all of the findings can be explained by 
problems with working memory. The complexity of these results confirms the need 
to consider each child as an individual when deciding the most appropriate speech 
rate and speech strategy for the case-study children.  
 
In addition, across these three cases in the Stage 1 research, no evidence yet shows 
that language age, as measured by the BPVS and TROG, can be used to predict 
children’s preferred speech rate. In particular, compared to Child C and Child S, 
Child J was the oldest child with relatively high scores in these language assessments 
and yet he still needed the slowest speech rate and repetition to respond well to his 
CTs’ and TAs’ speech. It suggests that neither chronological age nor language age 
can be indicative in determining a child’s preferred speech rate. This again confirms 
that the use of speech rate and speech strategy needs to be applied to each child as an 
individual rather than a homogeneous group. However, mindful of the limited sample 
size in the Stage 1 research, my Stage 2 research therefore needs to increase the 
number of cases to more robustly test the potential benefits of the use of speech rates 
and speech strategies to enhance the listening comprehension of children with DS.  
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Application of the working memory model to the Stage 1 research  
 
As discussed in Chapter 2, the working memory model, initially proposed by 
Baddeley and Hitch (1974), contains three components which are the central 
executive (the controller), the visual-spatial sketchpad (storing and manipulating 
visual and spatial material) and the phonological loop (holding and manipulating 
speech-based information). Baddeley and Hitch’s working memory model was 
further refined by Baddeley (1986) to introduce two sub-components in the 
phonological loop which are known as the phonological store and the rehearsal 
process. Baddeley (1986) explains that the phonological store passively holds 
speech-based information and the rehearsal process is used to offset the decay from 
the store. My research is built on this working memory model to account for the 
memory related issues of children with DS in my research.  
 
With regard to rehearsal, a number of researchers argued that individuals with DS 
were unable to perform rehearsal or to rehearse efficiently (Hulme and Mackenzie, 
1992; Broadley and MacDonald, 1993). As Baddeley (1986) suggests, speech-based 
information is saved automatically in the phonological store, which the memory 
attenuates over a period of time. Rehearsal is meant to offset the loss of information. 
My classroom observations were based on behavioural indications of subvocal 
rehearsal activity such as ‘incomprehensible muttering and soundless lip movements’ 
(Flavell, Beach and Chinsky, 1966: 298) and, from this perspective, I did not observe 
any case-study children performing rehearsal themselves. However, both Child C 
and Child J seemed to benefit from their teachers’ use of repetition for them. As seen 
in the classroom observations, the teachers’ use of repetition acted as a ‘rehearsal’, 
which triggers these two children to actively ‘refresh’ the spoken information 
following by copying their teachers’ speech. Baddeley (1986) indicates that because 
the loss of information from the phonological store is rapid, the more frequently an 
individual can recall information, the less the verbal short-term memory ability will 
be constrained. Therefore, the teachers’ use of repetition has facilitated these 
children’s listening comprehension and increased their response to their teachers. 
This technique may have substituted the lack of rehearsal skills of the case-study 
children.  
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Although rehearsal is often seen as an important component of typical phonological 
loop functioning, an increasing number of studies indicate that a verbal short-term 
memory deficit in the phonological loop is particularly associated with Down 
syndrome (Hulme and Mackenzie, 1992; Jarrold, Baddeley and Phillips, 1999; Seung 
and Chapman, 2000). Two sub-components (i.e. the phonological store and 
rehearsal) of the phonological loop are often assessed and discussed. Although some 
research demonstrated that malfunctioning rehearsal in DS may be the cause of poor 
verbal short-term memory, there is growing evidence to suggest that both the absence 
and inefficiency of the rehearsal process may not be the only key reason to cause the 
deficit of the verbal short-term memory. One of the measures is the word-length 
effect. This was thought to reflect the temporal constraints of the articulatory 
subvocal rehearsal process because short words could be spoken more rapidly, more 
of them could be rehearsed in a given time period. This also means if words take less 
time to pronounce they are more easily remembered and vice versa (Baddeley, 
Thomson and Buchanan, 1975).  
 
As discussed in Chapter 2, Hulme and Mackenzie’s study (1992) tested for 
phonologically similar and dissimilar verbal sequences to assess the word-length 
effect. Examples of similar and dissimilar sequences were CAT, MAT, RAT and 
TRAIN, SPOON, HORSE respectively (Hulme and Mackenzie, 1992). Three groups 
of children recruited: (1) pupils with DS, (2) children with a mental disability of 
various aetiologies, and (3) a group of mental age-matched typically developing 
children. The results showed that both groups of children with DS and children with 
mental disability had limited memory spans. Both group (1) and (2) were capable of 
recalling similar word sequences rather than dissimilar sequences whereas the 
typically developing children recalled more similar words sequences and also tried to 
recall dissimilar words. The results of recalling similar/dissimilar sequences suggest 
that children with DS do have some potential to be able to perform rehearsal but their 
ability to do so is compromised by their memory capacity.  
 
Kanno and Ikeda (2002) conducted an investigation of the word-length effect in 
serial recall by 28 children with DS and 10 typically developing children, matched 
by the memory span size of 3 items. There were 18 words drawn from a pool of 
words, ranging from two-syllable words to five-syllable words. The result indicates 
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that both groups show significant effects of word length, meaning that their recall of 
lists of long words was poorer than that of lists of short ones. It can be explained that 
when the children’s memory capacity was taken up by the longer syllable words, 
they increasingly find it difficult to rehearse and then output the long words easily as 
the sound-based information decays. It also suggests that if children with DS have 
well functioning rehearsal skills, the deficit may reflect problems in phonological 
storage of verbal short-term memory, more specifically a reduced capacity (Kanno 
and Ikeda, 2002).  
 
A similar research study by Jarrold, Baddeley and Hewes (2000) compared the 
verbal short-term memory spans of two types of participants: a group of 14 
individuals with DS (mean age 13 years) and a non-DS group of 14 children with 
moderate learning disability (mean age 10 years), matched on verbal mental age by 
using the BPVS. The aim of Jarrold and his colleagues’ research was to go beyond a 
comparison of memory spans and investigate the potential cause of the verbal short-
term deficit between a child hearing a series of words and then correctly repeating 
them immediately afterwards. Two experiments were conducted to test this 
explanation by looking for the indications of rehearsal in children with DS. Both 
experiments confirmed that children with DS demonstrated lower verbal short-term 
memory spans than their control group but both groups had comparable articulation 
speech rates. However, Jarrold and his colleagues (2000) conclude that lack of 
rehearsal is not an explanation of these deficits because the evidence suggests that 
neither of the groups engaged in subvocal rehearsal. They also concluded that the 
key factor was memory span noting that the children with DS demonstrated a deficit 
in verbal short-term memory relative to their control peers.  
 
Whilst the above examples of previous research provide different opinions regarding 
the ability children with DS to perform rehearsal during the assessment of recalling a 
series of words, there is common agreement that the key issue restricting their ability 
to recall effectively is their reduced memory capacity in the phonological loop.  
 
My own research leads to the suggestion that due to their lower memory spans 
children with DS could be overloaded by the information they receive so that, 
because they have not effectively processed the incoming information, they are not 
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able to perform rehearsal or rehearse efficiently. In my own classroom observations 
of the Stage 1 study, through the use of repetition, the CTs and TAs compensated for 
Child C and Child J own lack of rehearsal but did not consider limits in the 
phonological store. According to Gathercole and Baddeley (1990), this phonological 
store deficit can be related to the following three possible factors: (1) inefficient 
acoustic analysis of phonological information, (2) atypical rapid loss of information, 
and (3) reduced capacity. However, as discussed below, subsequent studies indicated 
that the primary core factor is reduced memory capacity.  
 
Although individuals with DS suffer from hearing differences and they would be 
expected to have hearing loss surrounded by the high-frequency range of the noisy 
acoustic representations in verbal short-term memory, Marcell and Cohen (1992) 
have correlated degree of hearing loss with verbal short-term memory performance 
in DS and the results have not shown strong associations between these measures 
(Marcell and Cohen, 1992). Recently, Purser and Jarrold (2010) studied a group of 
people with DS and reported that they can show impaired immediate recall of lists of 
verbal items even when they are able to distinguish these items from similar 
sounding foils more readily than the control group (mental age matched  groups) 
(Purser & Jarrold, 2010). This suggests that children’s adverse performances in the 
tests are due to overload of their memory capacity but not poor acoustic 
representations.  
 
Purser and Jarrold (2005) investigated whether people with DS show atypically rapid 
information loss from verbal short-term memory. Purser and Jarrold used two types 
of methods, such as verbal (reading out) and visuo-spacial (formatted random 
locations), with fast and slow presentation rates to their research participants and to 
see whether these people with DS were able to recall words which they heard and 
saw. Their results demonstrate that although individuals with DS are affected by 
manipulations, i.e. increasing the length of the time over which they have to retain 
information in verbal short-term memory, they are no more affected by these 
manipulations than comparable individuals. Their results also indicate that 
individuals with DS do not show atypical rapid loss of information from 
phonological memory but are more likely to have a limited phonological capacity.  
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My Stage 1 research demonstrated that use of gaps between words/phrases could 
provide real advantages but the benefits varied from child to child. This highlighted 
the opportunity for some original research to first assess the memory span of 
individual children with DS and then study whether it could be beneficial for 
teachers to adopt short or clustered speech with gaps between clusters in order not to 
overload the memory capacity of that child. Little previous research in this area has 
been conducted to assess the use of this type of speech strategy as a means of 
compensating for the limited capacity of the children with DS in their phonological 
store. Memory span tests were not included in the Stage 1 phase of my research but 
provide important relevant information about the child. Therefore, memory span tests 
of the case-study children will be an integral part of the Stage 2 research.  
 
7.6 Strengths and Limitations of the Stage 1 Research  
 
The following section discusses the strengths and limitations of the Stage 1 research 
with particular emphasis on the school settings, methodology and methods, and 
explain how my Stage 1 research experience has been used to format and structure 
the Stage 2 research. For example, my Stage 2 research will continue to conduct 
classroom observations in school environments in order to obtain ecological validity 
but it will broaden the sample size to recruit more cases from ethnic groups from the 
wider range of schoolings. The Stage 2 research will focus on the potential benefits 
of using clustered speech strategy. 
 
7.6.1 Strengths 
 
Naturalistic school settings 
 
The school environment for each case-study child was different and ranged from the 
nursery school, the mainstream primary school to the secondary special school. The 
three different school settings provided me with an opportunity to investigate three 
different language environments and to compare the speech rates and speech 
strategies of the case-study children’s CTs and TAs.  
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My Stage 1 classroom observations were conducted within the naturalistic school 
settings, for example, classrooms, school libraries and school cookery rooms. In this 
condition, the case-study children and their peers were able to feel comfortable being 
filmed and therefore, their natural and spontaneous behaviours were more likely to 
be observed. This is in contrast to most studies (for example, Seung and Chapman, 
2003; Jarrold et al., 2009) which are laboratory-like experiments to investigate the 
ability of retelling stories or memory span tests of children with DS. However, these 
results do not necessarily reflect the children’s real day-to-day life and behaviours at 
schools. 
 
I consider that my use of the classroom setting increases the ecologically validity of 
my study and provides purposeful and evident recordings of the case-study children’s 
interactions and communications with their CTs and TAs. I have therefore decided to 
continue with this approach for my Stage 2 research in order to obtain the children’s 
natural responses.  
 
Visual supports in research tests  
 
As discussed in the literature review chapter (Chapter 2), children with DS appear to 
have a relatively robust visual-spatial short-term memory (Jarrold and Baddeley, 
1997). Armed with this result, Johnson (1998) illustrated that participants in his 
research needed to pay more attention when listening to audiotaped stories than when 
watching a videotaped story. He further explained that it was difficult to trace the 
sound of words after the story had been read, whereas images in the videotaped story 
could reinforce verbal information and enable his participants to better understand 
the stories. Alton (2006) also suggests that the foremost means of reinforcing verbal 
information for teachers and parents of children with DS is through the use of visual 
inputs, for example, learning key words with pictures or symbols.  
 
However, as demonstrated by my literature review, the benefits of using visual inputs 
has already been well documented whereas there is still unexplored potential to be 
gained from studying opportunities associated with improved verbal communication. 
Furthermore, it can be argued that improvements in verbal communication will have 
a more beneficial effect on day-to-day interactions in the learning environment. 
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Therefore, the focus of my Stage 2 research concentrates on verbal communication 
between teachers and children with DS with specific emphasis on speech strategies 
that could potentially be used to improve the children’s listening comprehension in 
school settings.  
 
Individual development 
 
Another strength of my Stage 1 research is that I treated children with DS as 
individuals in each case study. My aim was to find out how the impact of different 
speech rates and speech strategies might facilitate the listening comprehension of 
each child with DS in the school environment and the focus was on each case-study 
child’s interactions and responses to their teachers. Each individual’s learning 
difficulty was recognised as heterogeneity within a group of children with DS, which 
increased the value of in-depth case study.  
 
Having reviewed previous literature, it became apparent that limited research had 
been conducted to investigate the topic of testing acoustic ability at various speech 
rates and speech strategies for children with DS, in particular down to each 
individual level. However, as discussed in Chapter 2, Seung and Chapman’s research 
(2003) examined the effect of story presentation rates on story recall performance in 
children with DS and other types of children. Seung and Chapman grouped their 
children with DS as a whole and treated them as a homogeneous group when 
comparing to typically developing children. Thus, their results presented findings 
that may be over generalised. The key issue is that each child with DS has different 
abilities, education backgrounds, health conditions and family situations. These 
factors may affect their cognitive development and academic performance. 
Therefore, it is necessary to consider these children with DS in their individual 
contexts. 
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7.6.2 Limitations 
 
Sampling issues 
 
Firstly, there are limitations in relation to the sampling process. My original plan was 
to include a larger number of children with DS in case-study research and provide 
teachers with convincing evidence to identify the most appropriate speech rates 
and/or speech strategies for each pupil with DS. Although a broad and elongated 
recruiting process was undertaken through national and local Down Syndrome 
Associations and also through my school networking, few parents of DS allowed 
their children to participate in my research. This is largely because it was very 
difficult to gain the trust and confidence from the parents of DS and also from 
schools for reasons of confidentiality and child protection issues. By the end of the 
recruiting period, my Stage 1 research was able to concentrate on three individual 
children and I was allowed to obtain sufficient information to complete my project as 
planned. My study therefore is able to provide teachers and parents a better 
understanding of appropriate receptive speech rates and speech strategies which were 
suitable for each case-study child with DS. 
 
In addition, in obtaining the sample I was unable to recruit pupils with DS from 
black, Asian and other ethnic minorities. This is recognised as a potential weakness 
of my Stage 1 study because the different family backgrounds and cognitive 
developments could have added extra value and given a broader perspective to the 
research findings. Although children from these minority groups were not accessible 
for inclusion in my Stage 1 study, they were included in my Stage 2 research. 
However, my general philosophy of treating each child with DS as an individual 
means that the overall principles drawn from the conclusions of my Stage 1 research 
can be applied to individual children regardless of their ethnic backgrounds. 
 
Implementation of test results 
 
My original research plan was to ask the teachers to implement the results of the 
classroom observations and listening comprehension tests. This was intended to 
enable assessment of the practical benefits of using the most optimum speech rates 
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and speech strategies in real school settings. However, due to limitations I 
experienced in gaining access to children in their school environments, I recognised 
that it would not be practical to include the implementation phase within the time 
frame of the research.  
 
7.7 Proposition for the Stage 2 Research 
 
The Stage 2 research – a deductive research approach 
 
As discussed in my literature review, there are two general approaches to reasoning 
which may result in the acquisition of new knowledge, namely inductive reasoning 
and deductive reasoning (Hyde, 2000). Inductive reasoning is a theory building 
process, starting with observations of specific cases and seeks to establish 
generalisation about the phenomenon under investigation. My Stage 1 research 
initially adopted an inductive approach to broadly collect data through classroom 
observations (a combination of qualitative and quantitative data) and research tests 
(quantitative data). I employed the principle of the triangulation design of mixed 
methods research to specifically identify an appropriate speech rate or speech 
strategy for teachers to use for each child with DS. The merit of collecting both 
qualitative data and quantitative data is to complement the differences on the same 
issue. The results indicate that each of the three case-study children individually have 
their own preferred speech rate (see Table 20). During my Stage 1 research, it was 
observed that CTs and TAs also used Makaton signs and repetition to accentuate key 
words, and prediction to catch children’s attention during teaching sessions. Overall, 
the results were supported by ecological validity and highlighted the complexity of 
each individual’s learning needs as each varied in their own development. However, 
the results of my Stage 1 research did not provide teaching staff and parents of DS 
with conclusive evidence. Therefore, an additional research approach (the deductive 
approach) will be considered for the Stage 2 research to focus on a different speech 
strategy which provides a convincing argument of my research. 
 
Hyde (2000) explains that deductive reasoning is a theory testing process, 
commencing with an established theory or generalisation, and then investigating 
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further to see if the theory applies to specific instances. The deductive approach is 
also known as the theory-testing reasoning which links data to propositions or 
criteria for interpreting such findings (Yin, 2003). Yin further described that one 
procedure for linking data to propositions is theory testing by ‘pattern matching’, 
which compares empirically observed patterns with either predicted ones or patterns 
established in research. If the case data match the predicted pattern of outcomes of 
the theory more closely than they match the predicted pattern of outcomes for the 
counter-theory, it can strengthen the internal validity of the case study. However, if 
the results fail to show the entire pattern as predicted, the initial propositions need to 
be modified (Yin, 2009). 
 
Justification of using a speech strategy (clustered speech) in the Stage 2 research 
 
Generally speaking, the purpose of school learning is a constructive process in which 
new information is added to what was taught in the past. Research shows that even 
typically developing children need time to process incoming information and, in this 
context, the use of special speech strategies combined with an appropriate speech 
rate can prove beneficial and these benefits can be even more significant for children 
with specific language impairment (Spitz, 1966; Montgomery, 2004) and children 
with DS (Seung and Chapman, 2003).  
 
The potential benefits of four types of speech strategies, namely Makaton, 
Repetition, Prediction and Gaps between words and/or phrases, were recognised 
during the classroom observation phase of my Stage 1 study, as follows: 
 
- Makaton signing was used as a visual communication with the case-study 
children. In the literature review, children with DS appear to have a relatively 
robust visual-spatial short-term memory, in contrast to their verbal short-term 
memory (Jarrold and Baddeley, 1997). This view is supported by the responses 
of the case-study children in the Stage 1 observations. The observations show 
that the CTs and TAs’ use of Makaton provides the children with a sharp and 
burst key-word signing which enhances the children’s language understanding 
alongside the listening comprehension. The benefits of using Makaton to 
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improve the language development for the children with DS and individuals with 
learning difficulties are well-researched (Clibbens, 2001).  
 
- Repetition was commonly employed by all teaching staff and the main benefit is 
that it appears to refresh the children’s memory and also reinforce their 
responses, suggesting this speech strategy can increase the children’s listening 
comprehension. This view is supported by Byrne and Buckley’s study (1993) in 
maternal speech styles for children with DS. Their study shows that because 
children with DS do not often produce clear speech, mothers need to repeat what 
the children say for confirmation.  
 
- Prediction was typically used to obtain and maintain the children’s attention and 
then encourage them to find the missing answer in a sentence. The Stage 1 
results include several examples of the use of prediction which resulted in the 
case study children concentrating on their teachers’ questions and responding 
well to prediction. However, the successful use of prediction is subject to there 
not being any other distractions that could divert the child’s attention. Also, the 
missing answer commonly appears at the end of the sentence, as observed. The 
children are required to listen to the entire sentence before they are able to 
provide their answer and this could potentially overload their limited memory 
capacity.  
 
- Gaps between words/phrases was a strategy that I frequently observed during my 
Stage 1 classroom observations. This strategy can allow time for the children to 
process segments of information without overloading the limited capacity of 
their phonological store. However, whilst my Stage 1 research indicated that this 
strategy had significant potential, the results varied from child to child and this 
highlighted a need to more closely match the application of this strategy to each 
child’s individual memory span.  
 
Whilst Makaton, repetition and prediction can clearly provide benefits, the results of 
my Stage 1 research do not identify opportunities for significant further research with 
these strategies that could open up new thinking not already identified and 
documented in other research. 
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However, my research does give a clear indication that the speech strategy of gaps 
between words/phrases could provide real opportunities for some new original 
research to cover an area that has not been fully explored previously, particularly if it 
could be used to compensate for problems associated with low memory span. 
 
My Stage 1 research demonstrated that use of gaps between words/phrases could 
provide real advantages but the benefits varied from child to child. The key 
advantage of using gaps is that it can allow time for the children to process segments 
of information without overloading the limited capacity in their phonological store. 
Little previous research in this area has been conducted and documented and it 
became apparent to me that it would be extremely worthwhile to conduct some new 
original research to assess the use of this type of speech strategy as a means of 
compensating for the limited capacity that children with DS have in their 
phonological store.  
 
The aim of my Stage 2 research is therefore to focus on one speech strategy which 
can consider the individual needs of children with DS and facilitate them to actively 
process incoming information within the limitations of their individual memory 
capacity. A key advantage of this approach is that it encourages the children to 
actively process information themselves rather than rely on their teachers to make 
them understood. 
 
In memory span tests, Kay-Raining Bird and Chapman (1994) found that the average 
digit span of forty-seven children and adolescents with DS was around 3.5 items, 
with a modal span of 4 items. It suggests that the memory capacity of children with 
DS demonstrates relatively limited capacity for processing information when 
compared with their typically developing peers. I, therefore, want to use the 
opportunity provided by my Stage 2 research to further study the effects of memory 
capacity on the learning capability of children with DS and develop a speech strategy 
that can compensate for their limited memory span and thereby enable teachers, and 
others, to maximise the learning potential of children with DS. Therefore, also taking 
into account Jarrold, Baddeley and Hewes’ study (2000) identifying the possibility of 
children with DS having relatively low memory spans, I specifically include memory 
226 
 
span tests for each of the case-study children who participated in the next phase of 
my research. 
 
The Stage 2 research explores the relationship between memory span and teachers’ 
utterances to see whether using clustered speech can facilitate the children’s ability 
to process information. In this context clustered speech strategy is the verbal 
presentation of information in sentences or questions by using small groups of words 
with a pause in between each cluster; for example, A cat _ sat _ on a mat. ‘A cat’, 
‘sat’ or ‘on a mat’ is clustered individually and regarded as a unit. The detail will be 
further discussed in Chapter 8. The theory is to see whether teachers’ use of clustered 
speech can facilitate the children’s listening comprehension and whether this, in turn, 
can lead to a better interaction between teachers and children with DS in school 
settings. This also highlights the issue that teachers need to be made more aware of 
the limited memory capacity of children with DS so that they can adjust their speech 
strategies accordingly.  
 
In summary, the next phase of the Stage 2 study continues to examine teachers’ 
speech rates and speech strategies. Through the classroom observations, initially, it 
will identify the most appropriate speech rate for each case-study child with DS. It 
will also take due note of the use of other speech strategies (such as repetition, 
prediction and Makaton signs) but the  particular interest will be in the use of 
clustered speech and the potential benefits that this can provide in allowing children 
to have time to process information without overloading their memory capacity.  
 
7.8 Overview of the Stage 2 Research  
As discussed in Section 7.5, my Stage 2 research adopts a deductive approach in 
collecting data of communications between teachers and children with DS, in terms 
of speech rates and speech strategies, through classroom observations. It then focuses 
on a particular speech strategy, i.e. clustered speech, which will be detailed further in 
Chapter 8. It specifically investigates whether presenting information in clustered 
speech can facilitate the children’s processing ability by not overloading their 
memory capacity. This will fit in well with Yin’s ‘pattern matching’ of theory 
testing, which compares empirically observed patterns with either predicted ones or 
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patterns established in studies (2009). If the case data match the predicted pattern of 
outcomes of the theory more closely than they match the predicted pattern of 
outcomes for the counter-theory, the internal validity of the case study can be 
strengthened (Yin, 2009).  
Drawing on reflections on the strengths and limitations of my Stage 1 research, the 
Stage 2 study continues to conduct the project in the school environment, where the 
children are more able to feel comfortable to show their natural responses. At the 
same time, the research can also claim ecological validity. The major setback of my 
Stage 1 research was that the lack of sample size did not provide sufficient evidence. 
Therefore, the sampling for my Stage 2 research will be broadened from primary to 
secondary schooling, which allows me to concentrate on the particular issue of using 
clustered speech in different school settings and to further consolidate convincing 
arguments.   
The Stage 2 study assesses children with DS using a memory span test (WISC-IV) 
and a receptive language test (BPVS). It also explores the relationship between 
memory span and teachers’ utterance to see whether adopting clustered speech can 
enhance the children’s ability of processing information and thereby augment their 
listening comprehension.  
 
The Stage 2 study then features research analysis focusing on teachers’ speech rates 
and speech strategies used during the classroom observations. In line with my Stage 
1 research (see Chapter 3), the Stage 2 analysis aims to identify and provide a 
general overview of opportunities for adopting speech rates in conjunction with 
clustered speech strategies to improve each child’s listening comprehension. It 
focuses specifically on the use of a clustered speech strategy but the observations 
also take note of the benefits of supplementary strategies such as repetition, 
prediction and Makaton signs. Overall, the Stage 2 research concludes by 
highlighting the potential benefits of using clustered speech to maximise the child’s 
listening comprehension. 
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C H A P T E R    E I G H T 
 
 
Stage 2 Research  
 
 
 
8.1 Introduction  
 
The chapter continues to consider the use of speech rates and speech strategies as a 
means of improving the comprehension of the children with DS but places specific 
emphasis on the use of a speech strategy using clustered information. The oral 
presentation of this type of speech strategy requires segments of information to be 
presented in the form of clustered speech such that the children can process the 
information in more manageable (‘bite-sized’) form during teaching sessions. The 
aim is to reduce the children’s overloaded memory capacity and thereby enhance the 
children’s listening comprehension. Overall, it aims to encourage teachers to use the 
optimum speech for their children in order to achieve a better interaction between 
teachers and children with DS in classrooms. 
 
Prior to this extended phase, my Stage 1 research regarded and assessed each child 
with DS as an individual rather than considering them as one homogenous group. 
This is the key difference between my study and research of this subject that has 
previously been conducted by others, for example, Seung and Chapman (2003). I 
took an inductive approach to investigate the most appropriate speech rates or speech 
strategies for individual children with DS in classrooms and a case-study method was 
adopted to look at the individual development. In addition, my Stage 1 study adopted 
a mixed methods research paradigm to collect research data, involving two methods, 
(1) a research test of listening comprehension by using various speech rates and 
speech strategies (quantitative data); (2) observations of interactions between 
teachers and the children in classroom settings (a combination of quantitative and 
qualitative data). Both sets of quantitative statistical results were compared to see 
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whether the findings were consistent and to identify the most appropriate speech 
rates or speech strategies for my three case-study children with DS. The qualitative 
findings were used to expand the quantitative results, mainly to investigate other 
speech strategies that accompany particular speech rates. 
 
The Stage 2 study adopts a deductive approach which focuses on opportunities for 
the use of speech strategy to further improve the ability of children with DS to 
process incoming information and thereby build on the inductive approach used for 
my Stage 1 research (see Chapter 3, 4, 5, 6). The rationale came from the relationship 
between memory capacity and the ability of an individual with DS to process 
information. Two research questions are set out to hypothesise how the memory 
capacity of children with DS predict their preferred speech rate and how teachers’ 
altered speech strategies (e.g. speaking with in a words clustered form) could 
maximise the children’s listening comprehension. Under the case-study framework, 
six further children with DS were recruited and they were from a wider range of 
schools, including a mainstream primary school, a primary special school and a 
secondary special school. Two standardised assessment tools (the BPVS and the 
WISC-IV) were adopted to select the appropriate children for the research (see 
Section 8.5 for detail). 
 
The performance of each case-study child is discussed in detail with regard to the 
speech rates and speech strategies of the classroom observations. More importantly, 
this analysis examines the effect of the clustered speech strategy on the children’s 
listening comprehension. Other speech strategies, such as prediction, repetition and 
Makaton signs, were also taken into account to see any improvement for these 
children during classroom observations.  
 
8.2 Deductive research approach  
 
As discussed in Chapter 3, case studies can be exploratory, descriptive or 
explanatory (Yin, 1994, 2003) to generate and/or test theory (Lee and Baskerville, 
2003) and they can also be used to provide a rich description of social phenomena, 
230 
 
generating knowledge of the particular within the positivist paradigm (Macpherson, 
et al., 2000). 
 
Hyde (2000) points out that there are two general approaches to reasoning which 
may result in the acquisition of new knowledge, namely inductive reasoning and 
deductive reasoning. Inductive reasoning is a theory building process. It starts with 
observations of specific cases and seeks to establish generalisation about the 
phenomenon under investigation. As discussed earlier, my Stage 1 research used the 
inductive approach to investigate the speech rates and speech strategies of three 
individual case-study children with DS. It adopted a mixed methods approach to 
collect data through classroom observations (quantitative and qualitative data) and 
the research tests (quantitative data) in order to obtain an in-depth study (see Chapter 
3, Section 3). Primarily, it aimed to identify the most appropriate speech rate and/or 
speech strategy for teachers to use for each child with DS. The results were mainly 
supported by ecological validity and also highlighted the fact that each child had 
individually developing needs. This is in direct contrast to much previous research 
which often regarded children with DS as a homogeneous group, which were then 
directly evaluated against other comparison groups to obtain a generalisation which 
would then be applied equally to all the children with DS, regardless of individual 
differences.  
 
Due to difficulties experienced in obtaining suitable case-study children, my Stage 1 
study recruited only three children with DS and the evidence gathered did not 
provide teachers and parents of DS with sufficiently conclusive evidence. Therefore, 
in order to make a convincing argument for my theory, further testing using a 
different research approach was conducted.  
 
Deductive reasoning is a well-developed theory testing procedure, commencing with 
an established theory or generalisation, and then investigating further to see if the 
theory applies to specific instances (Hyde, 2000). Yin (2009) explained that one 
procedure for linking data to propositions is to use theory testing by ‘pattern 
matching’. This procedure compares empirically observed patterns with either 
predicted ones or patterns established in previous studies and in different contexts. If 
the case data matches the predicted pattern of outcomes of the theory more closely 
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than it matches the predicted pattern of outcomes for the counter-theory, it can 
strengthen the internal validity of the case study. However, if the results fail to show 
the entire pattern as predicted, the initial propositions need to be modified (Yin, 
2009). Therefore, the deductive approach is adopted for the Stage 2 research phase to 
further investigate clustered speech strategy, i.e. speaking in clustered words to 
potentially help children with DS process the information in a more manageable 
form. 
 
8.3 Research questions of the Stage 2 research  
 
This phase of my research sets out to confirm my original research questions: Could 
particular speech rates and speech strategies be used by teachers to benefit the 
listening comprehension of children with DS? This phase also begins with a 
hypothesis of the Stage 2 research and three research questions were generated to 
guide through the research process with the aim of testing the reliability of the new 
findings.  
 
1. To what extent can a teacher’s speech rate make a difference to benefit the 
listening comprehension of children with DS during their education? 
 
2. To what extent do speech strategies improve the listening comprehension of 
children with DS? Is clustered speech approach particularly beneficial? 
 
3. Is there a particularly effective combination of speech rate and speech 
strategy which benefits child with DS? 
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Table 22 below shows the phase of the Stage 2 study and methodological approach 
of the phase, which links the research questions and the methodological justification 
in order to answer the research questions. 
 
Table 22 Phase of the Stage 2 research 
 
Phase Methodological 
approach 
Research  
questions 
Methodological 
 justification 
 
 
 
 
 
 
Stage 2  
 
 
 
 
 
Observation  
(observing in 
class settings) 
1. To what extent can a teacher’s 
speech rate make a difference to 
benefit the listening 
comprehension of children with 
DS during their education? 
 
2. To what extent do speech 
strategies improve the listening 
comprehension of children with 
DS? Is clustered speech approach 
particularly beneficial? 
 
3. Is there a particularly effective 
combination of speech rate and 
speech strategy which benefits 
child with DS? 
 
 
Identifies teacher 
speech rates and 
speech strategies  
 
 
Establishes the 
relationship 
between memory 
capacity and 
speech strategy 
 
 
8.4 Memory capacity 
 
With regard to typically developing children, their short-term memory capacity 
increases rapidly throughout childhood. At the age of three years their memory 
capacity is able to hold about 3 digits, and by 16 years it is able to retain 
approximately 7 or 8 digits (Chi, 1977). In contrast, children with DS have a short 
term memory delay and their memory digit span does not achieve the same 
development as their typically developing peers. For teenagers with DS, digit span 
typically reaches only 3 or 4 digits (Hulme and Mackenzie, 1992). Hulme and 
Mackenzie further explain that the developing delay of the memory span of 
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individuals with DS can hinder the cognitive strategies which help typically 
developing people to remember information (1992).  
 
More recently, Kay-Raining Bird and Chapman (1994) found that the average digit 
span of 47 children and adolescents with DS was 3.5 items, whereas their typically 
developing peers, aged between 4.7 and 5.6 years, were able to hold between 4 and 5 
items; the majority of typically developing adolescents, aged between 14.9 and 15.9 
years, achieved a digit span of over at 5 items and some even reached 9 items 
(Pickering and Gathercole, 2001). It suggests that the memory capacity of children 
with DS is relatively limited, compared to their typically developing peers. This 
highlights the issue that teachers need to be made more aware of the limited memory 
capacity of children with DS so that teachers can adjust their speech strategies to 
meet their children’s needs. A potential way forward for teachers is to speak using 
clustered speech to enable children with DS to process the information in a 
manageable form and this may then provide opportunities to maximise their listening 
comprehension. 
 
8.5 Research procedures of the Stage 2 research 
 
In this phase of the research, I was keen to recruit more children with DS from a 
wider range of schoolings, which included both primary and secondary special 
schools. Not only did this provide an opportunity to increase the sample size, it also 
gave me an opportunity to observe a variety of other teachers in various school 
settings when they used different speech rates and speech strategies to teach children 
with DS. As part of the sampling process, the BPVS, a test of verbal mental age, was 
adopted to screen out some potential candidates in order to complement the 
children’s receptive vocabulary ability to that of the Stage 1 case-study children, 
whose mental ages were between 2 and 5 years (see Chapter 3).  
 
As discussed in Chapter 1, there are three types of Down syndrome (i.e. regular, 
mosaicism and translocation Down syndrome). In my stage 2 research, six additional 
children with DS were recruited. Five of them are the regular trisomy 21 Down 
syndrome and one has the mosaic form of Down syndrome. According to studies by 
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Fishler et al. (1976) and Fishler and Koch (1991), the case-study child of the mosaic 
type of Down syndrome could be expected to have better verbal and intellectual 
ability than the other five case-study children of the regular trisomy 21 type, 
although, to a greater or lesser extent, all of them would suffer from verbal short-
term memory deficit. 
 
During the sampling process, two children with DS were screened out, one due to 
disruptive behaviour and the other one due to a lack of motivation. The first child 
was Child CK, aged 6 years 7 months, and his BPVS score was 2 years 3 months. He 
had very disruptive behaviour, for example, he tore objects around him, threw 
objects at adults working in the classroom and spat food to dinner ladies during lunch 
time. He was constantly told off by his CT and TA. After discussing with his teacher, 
I was advised not to include him in the research. The second child was Child H, aged 
15 years and 6 months, who was extremely shy and quiet in school and her behaviour 
remained the same even when working with familiar adults. She needed tremendous 
encouragement to get involved with her in reading and writing. She rarely engaged 
with her teachers and peers in any form in either the classroom or the school 
playground, although her teacher considered her language ability to be good. 
However, it would have been difficult to engage her active participation in the 
research and I therefore decided not to include her in the study. 
 
The classroom observations lasted for approximately 2 weeks for each child with DS. 
The research purpose and procedures were explained completely to their class 
teachers and parents in order to gain their full support in pre-observation meetings. 
Once the respective parental permission had been obtained, and the visiting 
timetables had been scheduled for the research, the classroom observations were then 
conducted on a one to one teaching session in the school settings. Each observation 
was filmed using the same procedure as my Stage 1 research (see Chapter 3). 
 
Two standardised assessment tools were used to screen children with DS. The first 
assessment was the BPVS (British Picture Vocabulary Scale; Dunn et al., 1997), 
which was used for measuring verbal receptive mental age. This assessment was 
adopted previously (see Chapter 3) and was also employed to seek appropriate 
children with DS. The second tool was the WISC-IV (Wechsler Intelligence Scale 
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for Children – Fourth Edition; Wechsler, 2004) which sets out to test various aspects 
of children’s reading, mathematical and reasoning abilities, for children with a 
chronological age in the range between 6 and 16 years 11 months. Within the 
assessment, the Digits Forward subtest was used to identify the participant’s memory 
span. The test requires the children to repeat lists of numbers, starting with two digits 
and then going up to nine digits, in the same order as read aloud by the examiner. 
There are two trials at the same digit length list (for example, 2-9 and 4-6) and the 
test is discontinued after both two failures at the same digit length list. The length of 
the longest memory digit span is the one which correctly repeated in the digit span 
test (Wechsler, 2004). The main purpose of using the WISC-IV digit span test is to 
investigate the relationship between their memory span, speech rate and the benefit 
of using clustered speech.  
 
As discussed in Chapter 2, it is debatable whether it is better to use a digit span test 
or a word span test to identify the children’s memory capacity. The main concerns 
relate to children’s variable knowledge, their different numerical skills and their 
different abilities in respect of the sound recognition of alphabets. This leaves 
individual researchers to justify their use of a particular test approach (digit span test 
or word span test) based on the sample children they recruited. Indeed, during my 
recruiting process, I found that some children with DS attending mainstream 
schoolings demonstrated better literal and numerical skills than those not having 
similar schoolings. Whilst some of the recruited children could recognise the sound 
of the entire alphabet others could not even express the sounds of some simple 
words. However, whilst there was a variation in overall numeric ability, all of the 
recruited children demonstrated an ability to at least read out and recognise numbers 
up to 10. It was therefore concluded that the memory span test was more appropriate 
for assessing the recruited children’s ability to remember numbers from 1 to 10.  
 
8.6 Data analysis 
 
I used video footage as the main source of data for the analysis of each child with DS 
in school settings. Each teaching session was filmed and the data transcribed. The 
data were then divided into two types of analysis, i.e. quantitative data and 
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qualitative data. The quantitative data was used to generate statistical information to 
establish the optimum speech rates/speech strategies used by the CTs and TAs when 
working with the case-study children. The qualitative data were then analysed to 
investigate and identify the benefits to the children when teaching staff used the 
clustered speech strategy. I coded the transcriptions of all the conversations and 
measured each section of valid speech to determine the corresponding speech rates in 
terms of ‘words per second’. The valid interactions between teachers and the case-
study children were examined based on verbal and non-verbal responses (see Chapter 
3). Each valid interaction was measured at least three times to obtain the average rate 
and also to avoid operational and human errors. The speech rates are then divided 
into five different bands (see Chapter 3 and below): 
 
1. Slow (1.2 w/s or below) 
2. Slow normal (1.3 w/s – 2.4 w/s) 
3. Standard (2.5 w/s – 3.6 w/s) 
4. Fast normal (3.7 w/s – 4.8 w/s) 
5. Fast (4.9 w/s or above) 
 
I used a cell-matrix, in a diagrammatic form with rows and columns to record the 
results of classroom observations of each child with DS (see Table 23). The results 
were presented in a bar char format which allowed me to visually recognise any 
particular trend of speech rates or speech strategies.  
 
As discussed previously, my Stage 2 research aimed to investigate the potential 
benefits of using a clustered speech strategy to compensate for the limited memory 
capacity of children with DS and thereby enhance their listening comprehension. 
Therefore, teachers’ utterances were further examined to identify an average of how 
many words were typically grouped together in clusters during each observation. For 
example, ‘A cat _ sat _ on a mat’, is a sentence with 6 words spoken in 3 clusters (i.e. 
‘A cat’, ‘sat’, ‘on a mat’) which represents an average of 2 words per cluster with a 
maximum of no more than 3 words in any one cluster. By adopting this principle, all 
valid utterances of clustered speech between teaching staff and the case-study 
children were counted to find an optimum clustered speech strategy for each child in 
classroom observations. The mean score of utterances was used against the score of 
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each child’s memory span with the aim of seeing whether teaching staff’s clustered 
speech would match the children’s memory capacity. The results can then be used to 
inform teaching staff and others, working with children with DS, of the benefits of 
using clustered speech to compensate for the children’s limited memory span and 
thereby enhance the children’s listening comprehension. The findings of the Stage 2 
research are explained in detail later in this chapter. 
 
Although the Stage 2 study specially focuses on teachers’ use of the clustered speech 
strategy, the classroom observations also take note of the benefits of supplementary 
strategies, such as repetition, prediction and Makaton signs. Whilst the use of 
Makaton signs was occasionally used by CT/TAs to emphasise some key words 
and/or to clarify the case-study children’s unclear speech, in the context of my Stage 
2 study it was still considered to be a subordinate speech strategy and its use was too 
sporadic to be included in the analysis. 
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Table 23 List of 6 children and observation clips in the Stage 2 research 
 
Child 
 
Chron. 
Age 
* 
BPVS 
** 
WISC-IV 
(digit span) 
 
Lessons type & Purpose of observations  
(film length of each clip) 
Total 
Length 
 
 
 
 
R 
 
 
 
 
6y3m 
 
 
 
 
 
2y0m 
 
 
 
 
1# 
1. Numeracy: Matching shapes and sorting colours 
(13’45’’) 
 
 
44’38’’ 2. Art: Mixing colours and painting (14’29’’) 
3. History: Recall events, people recognition and 
writing about events (08’23’’) 
4. Numeracy: Sorting animals and sewing (08’01’’) 
 
 
 
 
 
 
 
A 
 
 
 
 
 
 
 
7y8m 
 
 
 
 
 
 
4y7m 
 
 
 
 
 
 
4 
1. Numeracy: playing a board game with TA; TA 
encouraged Child A to tell stories of pictures on the 
board game (14’00’’) 
 
 
 
 
45’38’’ 
 2. Literacy (subject: Where?): TA used Narrative 
Therapy to encourage Child A to tell stories and 
predict possible consequences after observing 
pictures (16’18’’) 
 
3. Literacy: (subject: What happened?): TA used 
Narrative Therapy to encourage Child A to tell 
stories and predict possible consequences after 
observing pictures (15’20’’) 
 
 
 
 
K 
 
 
 
11y0m 
 
 
 
3y5m 
 
 
 
3 
1.  Literacy: Reading and story retelling (book: Pirates; 
08’44’’) 
 
39’26’’ 
2.  Art: Cutting a felt and sticking onto a picture 
(12’30’’) 
3.  Science: observing soil and rocks (18’12’’) 
 
 
 
 
 
 
Ch 
 
 
 
 
 
12y8m 
 
 
 
 
 
3y9m 
 
 
 
 
 
2 
1.  Numeracy: Adding and counting up by using a 
computer programme (16’28’’) 
 
 
43’06’’ 
2.  Literacy: Sound recognition and sentence building 
(13’54’’) 
3. Literacy: Pictures recognition and tell stories of the 
pictures (04’30’’) 
4. Numeracy: Shapes recognition and counting objects 
(08’14’’) 
 
 
 
F 
 
 
 
12y11m 
 
 
 
4y0m 
 
 
 
3 
1. Literacy: Reading and story retelling (book: Elephant 
Walk; 10’55’’) 
 
46’56’’ 
2. Literacy: Reading and story retelling (book: Nature 
Trail; 12’03’’) 
3. Literacy: Reading and story retelling (book: Next 
Door Pets; 13’58’’) 
 
 
 
Ja 
 
 
 
 
15y2m 
 
 
 
4y7m 
 
 
 
3 
1. Literacy: Reading, story retelling and spelling (book: 
Sports Mad; 20’00’’) 
 
50’18’’ 
2. Literacy: Reading and comprehension tests (17’03’’) 
 
3. Literacy: Reading and spelling (13’15’’) 
 
 
• *      : Mean of BPVS is 3.6 years (approximately 3 years 7 months) 
• * *   : Mean of WISC-IV is 2.6 items (approximately 3 items) 
• #      : Assessed some single digits with randomly chosen  numbers (not WISC-IV) 
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8.7 Overview of case study in the Stage 2 research  
 
The following six case studies cover each child’s family background, educational 
development, health condition, reports about their language ability and my own 
research assessments by using the BPVS and WISC-IV (memory span test). The 
studies then detail research analysis, which focuses on the speech rates and speech 
strategies, used for each child during the classroom observations. Like my Stage 1 
study, the analysis initially aims to identify and provide a general overview of 
opportunities for the use of speech rates to enhance each child’s listening 
comprehension. This phase investigated various speech strategies (such as clustered 
speech, prediction, repetition and Makaton), with particular interest in the use of 
clustered speech. The case studies conclude by suggesting the most appropriate 
speech rate and speech strategy for each child with the aim of highlighting the 
potential benefits of using clustered speech to augment the child’s listening 
comprehension. 
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8.8 Case study 4 - Child A 
 
8.8.1 Introduction 
 
Child A, the fourth child with DS in my research, was introduced by one of my 
primary school teaching colleagues. Child A’s father and headteacher were both 
interested in my study and we had some meetings to agree the format for my research 
to ensure they were both fully satisfied with the research procedure. The working 
period lasted for 2 weeks, starting from the end of January 2012, which allowed me 
to investigate Child A’s interactive conversations and listening comprehension in 
different school settings. 
 
Child A was born in India, but his family moved to England when he was 3 months 
old. During the research period, he was 7 years and 8 months old, attending a Year 3 
class in a mainstream primary school. Child A is the only child in the family. Both 
his parents are bilingual, speaking Malayalam (the mother tongue) and English. They 
are very keen to participate in language training programmes in order to improve 
Child A’s reading and writing in school and they actively encouraged him to speak 
English at home. 
 
His language ability was assessed by using the BPVS and the result showed that his 
verbal mental age was 4 years and 4 months. He is diagnosed as a mosaic type of 
Down syndrome, which is different from the commonly seen type of trisomy 21 
Down syndrome. In addition to the BPVS, Child A’s memory span was also tested 
by using the WISC-IV. As discussed earlier, the digit span test measures 
participants’ auditory short-term memory, sequencing skills, attention, and 
concentration, which indicates their ability to hold information. The result of Child 
A’s span test showed that he was able to retain 4 items. 
 
According to Child A’s Speech and Language Therapy Report (2011), he was able to 
understands 2 word sentences in English but his responses still remain at one word 
level. He has a stammer and, together with a lax tongue muscle associated with 
Down syndrome, he finds it difficult to express himself well verbally. He has been 
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encouraged to make more words rather than one word responses for his expressive 
language (Speech and Language Therapy Report, 2011).  
 
Child A suffered from short-sighted visual problems and wore bifocal glasses. This 
frustrated him sometimes because he needed time to adjust and refocus on what he 
was looking at. This potentially contributed to a loss of concentration.  
 
Child A also found it more of a challenge, listening and responding to his CT’s and 
TA’s conversations in a busy classroom environment (Special Educational Needs 
Annual Review, 2009). It has been found that he works best in a one to one situation 
because this causes him less distraction and this, in turn, results in improving his 
understanding and a greater willingness to comply with adults’ instructions 
(Statement of Special Educational Needs, 2011). 
 
In the Educational Psychology Report (2010), Child A was described as a cheerful 
boy and loved to sing in school Christmas plays. Socially, he likes to play alongside 
other children in the school playgrounds. However, he sometimes lacks safety 
awareness, which leads to him hurting other children. An educational psychologist 
reported that Child A found it hard to communicate with his peers and he became 
easily frustrated and then physical, pushing, biting or grabbing things from others 
(Educational Psychology Report, 2010). 
 
With granted research schedules, Child A’s classroom observations included one 
Numeracy lesson and two Literacy lessons (see Table 23). The Numeracy lesson 
involved counting upwards/backwards and story-telling by rolling a dice and 
observing pictures on a board. In the Literacy lessons, the TA adopted a language 
programme, called Narrative Therapy, recommended by Child A’s language 
therapist, to improve Child A’s ability of observing, listening and story-telling skills.  
The entire data collection activities were filmed and conducted on a one to one basis 
in the school library. Ambient noise levels during the activities were not restricted so 
that the research reflected the real school environment. The total filming time was 45 
minutes and 38 seconds, with each session ranging from 14 minutes to 16 minutes. 
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8.8.2 Analysis of classroom observations 
 
Speech rates 
 
Table 24 below shows the number of times that the TA spoke to Child A in each clip. 
In total, 471 valid instances of verbal and physical interactions between Child A and 
his TA were recorded. Among these valid interactions, Child A responded to 91% 
(mean; 428/471 times) of the TA’ questions and instructions. 
 
Table 24 TA’s speech rates and Child A’s valid responses 
 
Speech rates 
 
Clip 1 Clip 2 Clip 3 Total 
TA Child A TA Child A TA Child A TA Child A 
Slow 
(1.2w/s or below) 
 
4 
 
3 
 
1 
 
0 
 
4 
 
4 
 
9 
 
7 
 
Slow normal 
(1.3w/s - 2.4w/s) 
 
42 
 
36 
 
54 
 
53 
 
47 
 
45 
 
144 
 
135 
 
Standard 
(2.5w/s - 3.6w/s) 
 
56 
 
53 
 
61 
 
57 
 
48 
 
47 
 
165 
 
157 
 
Fast normal 
(3.7w/s - 4.8w/s) 
 
31 
 
20 
 
41 
 
36 
 
33 
 
32 
 
105 
 
88 
 
Fast 
(4.9w/s or above) 
 
18 
 
12 
 
20 
 
19 
 
11 
 
11 
 
48 
 
41 
 
 
Total 
 
151 
 
124 
 
177 
 
165 
 
143 
 
139 
 
471 
 
428 
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Figure 29 demonstrates that Child A performed particularly well when the standard 
speech rate (2.5 – 3.6 w/s) and the slow normal speech rate (1.3w/s – 2.4w/s) were 
used, achieving accuracy rates of 95% (157/165 x 100%) and 94% (135/144 x 
100%), respectively. By comparison, the response rate scores for the other speech 
rates were 89% (for the slow speech rate), 84% (for the fast normal speech rate) and 
86% (for the fast speech rate). The observation results suggest that Child A has the 
best listening comprehension and reactions when the standard and the slow normal 
speech rates are used. It should be noted that the difference between these two speech 
rates was marginal and, although the best result was achieved with the standard 
speech rate, the slow normal speech rate could also be seen as an alternative speech 
rate to augment Child A’s listening comprehension.  
 
Figure 29 TA’s speech rates and Child A’s valid responses 
 
 
 
The observations also looked at speech strategies and I was particularly interested in 
the child’s responses to clustered speech in the research. This enabled me to obtain a 
better understanding how his TA used these strategies in order to improve Child A’s 
listening comprehension and thereby maximise his learning potential.  
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Speech strategies 
 
During the school visits, Child A’s TA used a language programme, Narrative 
Therapy, which was designed to focus on skills including: listening, attention and 
expressive language skills, and was recommended by Child A’s speech and language 
therapist. Child A was encouraged to use this programme to improve his ability of 
retelling stories and then predicting potential consequences; for example, a card 
shows a child running across a busy road. TA may ask, ‘what will happen?’ or ‘what 
happened next?’ with the aim of engaging Child A with the content of pictures. 
Three clips of Child A’s classroom observations, involving the TA using the 
language programme, were obtained. 
 
Table 25 shows that the valid number of times that Child A’s TA used various 
speech strategies to Child A in each clip. The results demonstrated that Child A 
performs particularly well when clustered speech is used, achieving 94% accuracy 
(76/81 x 100%). By comparison, the response rate scores for the other speech 
strategies were of 92% for prediction and 62% for repetition. No Makaton signs were 
used during the classroom observations because the TA focuses more on Child A’s 
verbal ability, followed by the speech and language therapist’s advice. The 
observations results suggest that Child A has the best listening comprehension when 
the TA adopted the speech strategy of clustered speech. 
 
Table 25 TA’s speech strategies and Child A’s valid responses  
 
Speech 
strategies 
Clip 1 Clip 2 Clip 3 Total  
Correct 
(%) 
TA Child A TA Child A TA Child A TA Child A 
 
Clustered speech 
 
31 
 
27 
 
30 
 
30 
 
20 
 
19 
 
81 
 
76 
 
94% 
 
Prediction 
 
6 
 
6 
 
4 
 
3 
 
2 
 
2 
 
12 
 
11 
 
92% 
 
Repetition 
 
9 
 
4 
 
3 
 
3 
 
1 
 
1 
 
13 
 
8 
 
62% 
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Table 26 shows an overview of the speech rates of the TA’s clustered speech and 
Child A’s valid responses. The results demonstrated that Child A performed 
relatively well when his TA used clustered speech at the slow normal speech rate, 
achieving 95% correct responses (60/63 x 100%), 92% for the standard speech rate 
and 80% for the slow speech rate. It is noting that there were no valid interactions at 
the fast normal speech rate and the fast speech rate. The observations suggest that 
Child A responded well when the TA spoke in clustered speech at the slow normal 
speech rate. 
 
Table 26 Speech rates of TA’s clustered speech and Child A’s valid responses 
 
Speech rates Clip 1 Clip 2 Clip 3 Total Correct 
(%) TA Child A TA Child A TA Child A TA Child A 
Slow 
(1.2w/s or below) 
 
3 
 
2 
 
0 
 
0 
 
2 
 
2 
 
5 
 
4 
 
80% 
Slow normal 
(1.3w/s - 2.4w/s) 
 
22 
 
20 
 
25 
 
25 
 
16 
 
15 
 
63 
 
60 
 
95% 
Standard 
(2.5w/s - 3.6w/s) 
 
6 
 
5 
 
5 
 
5 
 
2 
 
2 
 
13 
 
12 
 
92% 
Fast normal 
(3.7w/s - 4.8w/s) 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0% 
Fast 
(4.9w/s or above) 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0% 
 
Total 
 
31 
 
27 
 
30 
 
30 
 
20 
 
19 
 
81 
 
76 
 
- 
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Table 27 demonstrates the average of the TA’s utterances in a unit of words of 
clustered speech. As shown in Table 25, there are total 81 valid utterances of 
clustered speech between Child A and his TA over the 3 clips of classroom 
observations. Each valid clustered speech was examined to identify the teachers’ 
mean utterance, based on how many units of words and how many words in each 
clip. The results below show that the average of his TA’s utterance is 3 items.  
 
Table 27   Mean no. of words in TA’s utterance in clustered speech (Child A) 
 
Clip Units of clustered 
words 
Total words in valid 
clustered speech 
Mean no. of words 
in TAs’ utterance 
1 68 148 2 
2 69 194 3 
3 52 164 3 
Grand total 189 506 3 
 
8.8.3 Speech strategy: Analysis of clustered speech 
 
The results of the classroom observations show that Child A reacted particularly well 
to his TA’s clustered speech at the slow normal speech rate. The following three 
examples demonstrate the use of clustered speech by the TA to improve Child A’s 
listening comprehension: 
 
1. To introduce a new topic and emphasise key words:  
As discussed earlier, the TA adopted the language programme, Narrative Therapy, to 
develop Child A’s receptive and expressive language skills. One of the purposes of 
using clustered speech is to emphasise key words to draw Child A’s attention when 
the TA introduces a new topic (see Example 1). 
Example 1: 
Child A:   (looking at a picture about postmen) 
TA:      Who…who…is this? 
Child A:   Postman. 
TA:       What …does he do? 
Child A:   (carefully looking at the picture of postman) 
     (after a while) 
TA:       Tell me what he does. 
Child A:   He…umm…postman is putting it… into the hole…in the house. 
TA:      He delivers…letters. 
247 
 
2. To provide explanation: 
The TA often needs to explain clearly what a learning objective is about and then 
question Child A to see whether he understands the lesson (see Example 2). 
Example 2: 
TA:      What are we doing today? (asking Child A about the subject) 
Child A:   ‘What happened?’ 
TA:      ‘What happened?’  That means…somebody did something… 
Child A:   Yeah. 
TA:      …and something else happened. 
Child A:   Yes (nodding). 
TA:      So, if somebody leaves… a coat…in the corridor… 
Child A:   Yeah. 
TA:      What… might… happen? 
Child A:   Umm…they just fall down. 
TA:      Somebody might fall over it. Good boy! So, that’s… what… happens. 
 
3. To give an option:  
The third purpose is to give Child A different options to choose after being asked a 
question. Example 3 below is when Child A was asked where a duck lived after 
being presented a picture card. 
Example 3: 
TA:      What's this one? (showing a picture of a duck to Child A) 
Child A:    It's duck. 
TA:      A duck. Where… does the duck go? 
Child A:   It's gone, Miss, it's gone! (hiding the card and pretending the duck 
disappeared) 
TA:      Where does it go? 
Child A:   Pond. 
TA:      Does it go… on the farm? … the classroom? ... or in space? 
Child A:   Space (cheeky smile). 
TA:      Do you think it goes in space? 
Child A:   Yes. 
TA:      Okay. 
 
 
8.8.4 Summary 
 
The results of the classroom observation indicated that Child A has a relatively better 
response at the standard speech rate, compared to other speech rates. The results also 
suggest that while clustered speech was used at the slow normal speech rate, Child A 
performed particularly well.  
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The study also investigated the relationship between Child A’s memory span and his 
TA’s utterance in order to see whether TA’s clustered speech can benefit Child A’s 
listening comprehension. As expected for a child of mosaic type, Child A’s memory 
test results confirmed that he had a better memory span than the other case-study 
children. The results from the classroom observations show that he responds well to 
his TA’s clustered speech, which the TA spoken at the average of 3 words each time 
with approximately 1 second pause between each clustered speech. This was 
comparable to Child A’s memory span (i.e. 4 items), suggesting that using clustered 
speech can facilitate Child A’s ability of processing information and further enhance 
his listening comprehension. 
 
Findings with regard to the purpose of using clustered speech also demonstrate that 
the TA tends to use them when introducing a new topic, drawing Child A’s attention 
to the lesson contents and providing Child A with different choices. In this case, 
Child A’s TA seemed to be aware of Child A’s memory capacity and was able to use 
the most appropriate speech rate and clustered speech strategy accordingly to 
maximise his listening comprehension. 
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8.9 Case study 5 - Child R 
 
8.9.1 Introduction 
 
Child R is the fifth case-study child with DS and he was recommended by a member 
of staff at the University of Birmingham. Prior to the research, phone calls and visits 
were made to see Child R, his mother, headteacher and class teacher in the West 
Midlands. A presentation was also given to Child R’s mother and class teacher to 
ensure that they fully understood and were content with the research procedure. The 
agreed working schedule commenced in early March 2012 and lasted for 2 weeks, 
which provided me with sufficient opportunities to understand Child R’s listening 
ability in various school settings. 
 
Child R was a Causation boy with the regular trisomy 21 form of DS (verbally 
confirmed by his class teacher) and he was 6 years 3 months when the research was 
conducted. He has a non-DS twin brother and also has an older non-DS brother, aged 
17 (Report from the Education services, 2010). 
 
His language ability was assessed by using the BPVS and the result showed that his 
verbal mental age was 2 years. Child R’s memory span was also tested by using the 
WISC-IV. However, during the assessment, Child R was struggling to understand the 
instructions when the assessment script of the WISC-IV was read out. It was 
therefore necessary to abandon the standardised assessment and an alternative 
conventional test was substituted. This used single numbers from the WISC-IV, 
rather than the two or three digits normally used in the standardised test. Child R was 
then asked to repeat what he heard to show his memory span and the result was 1 
item. 
 
In addition to the research schedules, I also found it helpful to obtain school 
documentation which provided me with useful background information about Child 
R in respect of his character and learning skills. The 2011 school annual report 
described Child R as a timid boy who could be very reluctant to engage with 
unfamiliar people, but responded much more positively to adults he knew well 
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(Speech and Language Therapy, 2010). He was able to concentrate on an adult-led 
activity for a period of 15 to 20 minutes and sometimes even longer in some 
activities that he really enjoyed, such as story time or singing. He usually liked to 
engage in one to one games with other children and made some friends in the 
classroom and school playground (School Annual Report, 2011).  
 
The school report (2011) showed that Child R’s use of Makaton signs and confidence 
in using his voice had improved, which meant that he was capable of effectively 
communicating his needs to his teachers. For example, he was able to sign ‘more’ 
and ‘toilet’ to request adult’s help. In addition, he understood more complicated 3 or 
4 word phrases, such as ‘sit at the table’ and ‘make a choice’ (School Annual Report, 
2011). He had a limited vocabulary and he would typically only be able to use single 
words to request an adult’s help (NHS report, 2001). 
 
Child R’s school annual report (2011) showed that he had developed his self-help 
and independence skills, for example, walking independently down to the classroom 
or to the toilet with an adult’s supervision. He followed his daily school routines well 
to locate his peg and hang up his coat and book bag correctly (School Annual Report, 
2011). 
 
Of his fine motor skill, he was capable of threading large beads without adults’ help 
and he was also able to use a crayon to scribble. The way he held the crayon had 
progressed from using a palmer grip to using a pincer grip when grasping crayons 
and felt-tips, which meant that he was able to be more precise in his writing and 
drawing (School Annual Report, 2001). 
 
Child R’s classroom observations included two Numeracy lessons, one Art lesson 
and one History lesson (see Table 23). The Numeracy lessons involved matching 
shapes and sorting different coloured objects. The Art lesson covered the mixing of 
two prime colours to make a third colour, for example, mixing red and yellow to 
make orange. In the History lesson, the TA used some photos to encourage Child R 
to recall an event that happened in the past and also to identify people in the photos.  
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The data collection activities were filmed and conducted on a one to one basis in a 
work room between classrooms. Ambient noise levels during the activities were not 
restricted so that the research reflected the real school environment. The total filming 
time was 44 minutes and 38 seconds, with each session ranging from 8 minutes to 14 
minutes. 
 
8.9.2 Analysis of classroom observations 
 
Speech rates 
 
Table 28 shows the number of times that the TA spoke to Child R in each clip. In 
total, 293 valid instances of verbal and physical interactions between Child R and his 
TA were recorded. Among these valid interactions, Child R responded to 70% 
(mean; 206/293 times) of the TA’ questions and instructions. 
 
Table 28 TA’s speech rates and Child R’s valid responses 
 
 
Speech rates 
 
Clip 1 Clip 2 Clip 3 Clip 4 Total 
TA Child 
R 
TA Child 
R 
TA Child 
R 
TA Child 
R 
TA Child 
R 
Slow  
(1.2w/s or below) 
2 2 1 1 1 0 2 1 6 4 
Slow normal  
(1.3w/s - 2.4w/s) 
31 30 23 21 12 12 21 20 87 83 
Standard  
(2.5w/s - 3.6w/s) 
33 29 17 17 20 16 29 23 99 85 
Fast normal  
(3.7w/s - 4.8w/s) 
26 10 8 4 23 9 11 5 68 28 
Fast 
 (4.9w/s or above) 
13 2 11 2 7 1 2 1 33 6 
Total 
 
105 73 60 45 63 38 65 50 293 206 
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Figure 30 showed that Child R performed relatively well when his TA spoke at the 
slow normal speech rate (1.3 – 2.5 w/s), achieving 95% accuracy (83/87 x100%). By 
comparison, the response rate scores for the other speech rates were of 85% for the 
standard speech rate, 67% for the slow speech rate, 41% for the fast normal speech 
rate and 18% for the fast speech rate. The observation results suggest that Child R 
has the best listening comprehension and reactions when his TA spoke at the slow 
normal speech rate. 
 
 Figure 30 TA’s speech rates and Child R’s valid responses 
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Speech strategies 
 
Table 29 shows that the valid number of times that Child R’s TA used various speech 
strategies to Child R in four clips. As discussed above, the phase of the study adopts 
a deductive approach and focuses on the use of clustered speech and other speech 
strategies (such as prediction and repetition) were also taken into account. The results 
demonstrated that Child R performed particularly well when the use of a clustered 
speech was used, achieving 92% accuracy (47/51 x 100%). In contrast, the 
responding rate for the other speech strategies were of 25% for prediction and 57% 
for repetition. Child R’s TA occasionally signed Makaton to support Child R’s 
unclear speech and also to identify Child R’s requests, such as ‘more’, ‘finished’ and 
‘colour’. The use of signing Makaton was observed to be only a subordinate speech 
strategy and its use was sporadic during the classroom observations. Therefore, it 
was excluded from the analysis for this case study. The observations results suggest 
that Child R reacts best when the TA adopted the speech strategy of clustered speech. 
 
Table 29 TA’s speech strategies and Child R’s valid responses 
 
 
 
Speech 
Strategies 
 
 
Clip 1 
 
 
Clip 2 
 
Clip 3 
 
Clip 4 
 
Total 
 
 
Correct 
(%) 
 
TA 
 
Child 
R 
 
 
TA 
 
Child 
R 
 
TA 
 
Child  
R 
 
TA 
 
Child 
R 
 
TA 
 
Child  
R 
 
Clustered 
speech 
 
17 
 
 
17 
 
16 
 
16 
 
5 
 
3 
 
13 
 
11 
 
51 
 
47 
 
92% 
 
Prediction 
 
 
0 
 
 
0 
 
1 
 
0 
 
2 
 
1 
 
1 
 
0 
 
4 
 
1 
 
25% 
 
Repetition 
 
 
10 
 
 
5 
 
5 
 
5 
 
9 
 
4 
 
6 
 
3 
 
30 
 
17 
 
57% 
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Table 30 demonstrates an overview of the speech rates of the TA’s clustered speech 
and Child R’s valid responses. The results shows that Child A performed 
predominately well when his TA used clustered speech at the slow normal speech 
rate, achieving 100% accurate responses, and 85% for the standard speech rate, 60% 
for the slow speech rate, but no results appear at the fast normal speech rate and the 
fast speech rate. The observations suggest that Child R responded well when the TA 
spoke with a clustered speech at the slow normal speech rate. 
 
Table 30 Speech rates of TA’s clustered speech and Child R’s valid responses  
 
 
Speech rates 
Clip 1 
 
Clip 2 Clip 3 Clip 4 Total  
Correct 
(%) TA 
 
Child 
R 
TA Child 
R 
TA Child 
R 
TA Child 
R 
TA Child 
R 
Slow 
(1.2w/s or below) 
 
1 
 
1 
 
1 
 
1 
 
1 
 
0 
 
2 
 
1 
 
5 
 
3 
 
60% 
Slow normal 
(1.3w/s - 2.4w/s) 
 
14 
 
14 
 
10 
 
10 
 
2 
 
2 
 
7 
 
7 
 
33 
 
33 
 
100% 
Standard 
(2.5w/s - 3.6w/s) 
 
2 
 
2 
 
5 
 
5 
 
2 
 
1 
 
4 
 
3 
 
13 
 
11 
 
85% 
Fast normal 
(3.7w/s - 4.8w/s) 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0% 
Fast 
(4.9w/s or above) 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0% 
 
Total  
 
17 
 
17 
 
16 
 
16 
 
5 
 
3 
 
13 
 
12 
 
51 
 
47 
 
- 
 
Table 31 demonstrates the average of the TA’s utterances in a unit of words of 
clustered speech. As shown in Table 30, there are total 51 valid utterances of 
clustered speech between Child R and his TA over the 4 clips of classroom 
observations. Each valid clustered speech was examined to identify the TA’s mean 
utterance, based on how many units of words and how many words in each clip. The 
results below show that the average of his TA’s utterance is 2 items.  
 
Table 31 Mean no. of words in TA’s utterance in clustered speech (Child R) 
 
Clip Units of clustered 
words 
Total words in valid 
clustered speech 
Mean no. of words in 
TAs’ utterance 
1 53 169 2 
2 63 169 3 
3 14 29 2 
4 37 79 2 
Grand total 167 397 2 
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8.9.3 Speech strategy: Analysis of clustered speech 
 
The results of the classroom observations show that Child R reacted particularly well 
to his TA’s clustered speech at the slow normal speech rate. The following three 
examples demonstrate the use of clustered speech by the TA to improve Child R’s 
listening comprehension. 
 
1. To emphasise key words for instructions:  
The classroom observations see the TA emphasising some key words to remind 
Child R of what the TA intends to achieve. Example 1 below shows that the TA 
wants Child R to paint and then mix up with two different colours.  
 
Example 1: 
TA:       We need to look… at the colours…colours (signing ‘colour’) 
Child R:    (signing ‘colour’ to TA) 
TA:       Good boy... Look… we’re going to look… at the colours (signing 
‘colour’).  
Child R:    Colour (signing ‘colour’; 00:16).  
TA:       You’ve got… red. (signing ‘red’)  
Child R:     Red. 
TA:       …do it, red! (asking Child R to sign) 
Child R:     Red (reply verbally to TA).  
                  (after a while) 
TA:       Good boy. Now… watch…look! Put some red… on there. And next… 
are you  
                  going to put some… yellow? 
Child R:    Yellow. 
TA:       Good boy. Put the yellow… on top… of the red… and see if it makes 
…a new 
                  colour.  
Child R:    Yeah (painting with TA’s help) 
TA:       Look… if it makes… a new colour.  
Child R:    Yeah. 
 
 
2. To provide explanation: 
Example 2 shows that the TA explained the sorting activity to ensure Child R was 
able to do as instructed and to concentrate on the task because Child R was distracted 
by the noise around the class.  
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Example 2: 
TA:       We’re going to… sort them out. Look, look! 
Child R:     (looking at TA) 
TA:       We’re going to put the… orange… orange… in this one… and  
                  the yellow… in this one. 
Child R:    In there. 
TA:       The same, look! The same, in this one. (putting the yellow toys in a tray) 
Child R:    (looking at the TA and then grabbing all toys) 
TA:       Let’s do one… at a time. Let’s do… one at a time. Yellow! 
Child R:    Yellow. 
TA:       Is it… this one or… this one? (pointing at different trays) 
Child R:    (not understanding the questions) 
TA:       Yellow, the same. 
 
 
3. To give an option:  
Example 3 demonstrates that the TA asked Child R to choose between an apple and a 
bed for colouring. 
 
Example 3: 
TA:         ...Does R… want to do some…colouring?  
Child R:      (Signing ‘Yes’) 
TA:         Some… colouring, we’ve got… an apple (signing ‘apple’), 
Child R:      Apple (signing ‘apple’) 
TA:             …Or we’ve got a… bed (signing ‘bed’). 
Child R:     Bed 
TA:            R choose.  
Child R:     (no reply to TA) 
TA:            And which one… does R… want to colour? 
Child R:     (pointing at ‘apple’) 
TA:        The…apple. 
 
 
8.9.4 Summary 
 
The results of the classroom observation suggest that Child R has a particularly good 
response at the slow normal speech rate, in contrast to other speech rates. The results 
also indicate that when clustered speech was used at the slow normal speech rate, 
Child R was able to react to the TA’s speech, achieving 100% accurate responses.  
 
The study also explored the relationship between Child R’s memory span and his 
TA’s utterances in order to see whether the TA’s clustered speech can facilitate Child 
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R’s listening comprehension. The results show that he responds relatively well to his 
TA’s clustered speech than other speech strategies. Although the average of the TA’s 
utterances is 2 items, which is above Child R’s limit (i.e. 1 item), the observations 
demonstrate that he is capable of listening to his TA’s instructions or questions at 
one word level or few clustered-word level. This suggests that using clustered speech 
can benefit Child R’s ability to process information. It is noted that his TA needs to 
be made more aware of Child R’s limited memory capacity because the observations 
show that Child R’s TA occasionally spoke to him with a cluster of 4 words or more.  
 
With regard to the purpose of using the clustered speech, the classroom observations 
show that the TA has a tendency to use them when giving out instructions, providing 
Child R with different options and offering explanation. Child R was the youngest 
child in the study and he had less expressive abilities due to limited vocabulary. It is 
important for his TA to be more aware of Child R’s limited memory capacity and 
receptive ability, and thereby his TA is able to use the most appropriate speech rate 
and clustered speech strategy accordingly to maximise his listening comprehension. 
  
258 
 
8.10 Case study 6 - Child K 
 
8.10.1 Introduction 
 
Child K was the sixth case-study child with DS and he was recommended by a 
member of staff at the University of Birmingham. Child K attended the same school 
as Child R (see Section 8.9). Some visits and meetings were arranged to talk to Child 
K’s CT and TA about how and to conduct the research work in the school. A project 
schedule was then prepared to ensure that the CT and TA and Child K’s parents were 
fully aware and satisfied with the research procedure. Child K’s mother gave me her 
written permission to carry on my project. 
 
Child K was an 11-year-old boy with the regular trisomy 21 form of DS and he was 
healthy without suffering from any heart dysfunction and eye-sight problem 
(verbally confirmed by his class teacher). He has two older brothers but he is the 
only child with DS in the family. His family was originally from Somalia, moved to 
the Netherlands for a couple of years and then settled down in the United Kingdom. 
He was born in 2001 in Holland. Child K started attending a nursery school in the 
United Kingdom in September, 2004. Child K’s school annual reports (2011) showed 
that he understood English and was able to follow his teacher’s routine instructions at 
a one key word level when supported with Makaton signs, gestures and pictures. His 
understanding of English had improved during his time in school and he had become 
more able to cope with school tasks although it was noted that his family language 
was Somalian which he often spoke at home (Statement of Special Educational 
Needs, 2010). 
 
In Child K’s annual school report (2011), his teacher commented on Child K’s social 
behaviour, which indicated that he interacted with other children well, involving 
turn-taking in a small group activity. He was also capable of working on his task 
alone with an adult’s supervision. However, his attention was sometimes short which 
required his teacher’s constant reminder in order to maintain his concentration. 
 
Child K’s language ability was assessed by using the BPVS and the result showed 
that his verbal mental age was 3 years and 5 months. His memory span was also 
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tested by using the WISC-IV. As discussed earlier, the digit span test measures 
participants’ auditory short-term memory, sequencing skills, attention, and 
concentration, which indicates their ability to hold information over hearing. The 
result of Child K’s span test showed that he was able to retain 3 items. 
 
Child K’s classroom observations included one Literacy lesson, one Art lesson and 
one Science lesson (see Table 23). In the Literacy lesson, Child K read and retold a 
story about pirates with his CT. In the Art lesson, under the TA’s supervision, Child 
R learned to cut felt cloth which he shaped into pieces and then stuck on a picture to 
create a mosaic effect. In the Science lesson, Child K and his TA worked together to 
explore the texture of soil and rocks.  
 
The data collection activities were filmed and conducted on a one to one basis in a 
working room between classrooms. Ambient noise levels during the activities were 
not restricted so that the research reflected the real school environment. The total 
filming time was 39 minutes and 26 seconds, with each session ranging from 9 
minutes to 18 minutes.  
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8.10.2 Analysis of classroom observations 
 
Speech rates 
 
Table 32 shows the total number of times that the TA and CT spoke to Child K in 
each clip. In total, 409 valid instances of verbal and physical interactions between 
Child K and his TA and CT were recorded. Among these valid interactions, Child K 
responded to 67% (mean; 276/409 times) of the TA’s and CT’s questions and 
instructions. 
 
Table 32 TA’s and CT’s speech rates and Child K’s valid responses 
 
 
 
Speech rates 
Clip 1 
 
Clip 2 Subtotal Clip 3 Grand  
total 
TA K TA K TA K CT K TA/CT 
(total) 
K 
(total) 
 
Slow 
(1.2w/s or below) 
 
 
0 
 
0 
 
1 
 
0 
 
1 
 
0 
 
8 
 
7 
 
1/8 
(9) 
 
0/7 
(7) 
 
Slow normal 
(1.3w/s - 2.4w/s) 
 
 
18 
 
14 
 
40 
 
34 
 
58 
 
48 
 
23 
 
23 
 
58/23 
(81) 
 
48/23 
(71) 
 
Standard 
(2.5w/s - 3.6w/s) 
 
 
48 
 
36 
 
88 
 
63 
 
136 
 
99 
 
16 
 
16 
 
136/16 
(152) 
 
99/16 
(115) 
 
Fast normal 
(3.7w/s - 4.8w/s) 
 
 
28 
 
20 
 
76 
 
31 
 
104 
 
51 
 
9 
 
8 
 
104/9 
(113) 
 
51/8 
(59) 
 
Fast 
(4.9w/s or above) 
 
 
29 
 
11 
 
19 
 
10 
 
48 
 
21 
 
6 
 
3 
 
48/6 
(54) 
 
21/3 
(24) 
 
Total 
 
 
 
123 
 
81 
 
224 
 
138 
 
347 
 
219 
 
62 
 
57 
 
347/62 
(409) 
 
219/57 
(276) 
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Figure 31 showed that Child K performed relatively well when his TA and CT spoke 
at the slow normal speech rate (1.3-2.5 w/s), achieving 88% accuracy (71/81 
x100%). By comparison, the response rate scores for the other speech rates were of 
78% for the slow speech rate, 76% for the standard speech rate, 52% for the fast 
normal speech rate and 44% for the fast speech rate. The results of the classroom 
observations suggest that Child K is able to concentrate on his TA’s and CT’s speech 
at the slow normal speech rate.  
 
Figure 31 TA’s and CT’s speech rates and Child K’s valid responses 
 
 
 
 
The observations also looked at different speech strategies with a special interest in 
clustered speech. This enabled me to obtain a better understanding of how his TA 
and CT adopted this particular speech strategy in order to improve Child K’s 
listening comprehension and thereby maximise his learning potential.  
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Speech strategies  
 
Table 33 demonstrates the valid numbers of the TA’s and CT’s various speech 
strategies to Child K in four different clips. The results showed that Child K 
performed particularly well when the speech strategy of clustered speech was used, 
achieving 95% accuracy (19/20 x 100%). In contrast, the responding rates for the 
other speech strategies were of 57% for prediction and 19% for repetition. Child K’s 
TA and CT occasionally signed Makaton to help Child K understand some key 
words of the teaching contents and questions. The use of signing Makaton was too 
sporadic to include in the analysis of Child K’s case study. The observations results 
suggest that Child K reacts best when his TA and CT adopted the speech strategy of 
clustered speech.  
 
As discussed previously, the classroom observations covered Child K’s interactions 
with both his CT and TA. It is particularly interesting to note that Child K is 
generally more responsive to his CT than his TA and this could be explained by the 
observation that the CT used clustered speech for 15 out of 16 interactions whereas 
the TA only used clustered speech for 5 (4+1) out of 55 (25+30) interactions. This 
would suggest that Child K responded better to his CT than to his TA because he was 
able to understand a higher proportion of his CT’s interactions and this therefore 
maintained his interest and motivation in his CT’s utterances. 
 
Table 33 TA’s and CT’s speech strategies and Child K’s valid responses 
 
Speech 
strategies 
Clip 1 Clip 2 Clip 3 Total Correct 
( %) TA Child K TA Child 
K 
CT Child K TA/C
T 
Child K 
Clustered 
speech 
4 3 1 1 15 15 20 19 95% 
Prediction 
 
5 2 8 5 1 1 14 8 57% 
Repetition 
 
16 3 21 4 0 0 37 7 19% 
Total 
interactions 
25 - 30 - 16 - 71 
 
- - 
 
 
 
 
263 
 
Table 34 shows an overview of the speech rates of the TA’s and CT’s clustered 
speech and Child K’s valid responses during classroom observations. The results 
demonstrated that Child K reacted well when his TA and CT used clustered speech at 
the slow normal speech rate, achieving 100% correct responses, and 75% for the 
standard speech rate, but no results were at the slow speech rate, fast normal speech 
rate and the fast speech rate. The observations suggest that overall Child K 
responded better when his TA and CT spoke in clustered speech at the slow normal 
speech rate, than that at the standard speech rate. 
 
Table 34 Speech rates of the TA’s and CT’s clustered speech and Child K’s valid responses 
 
 
Speech rates 
Clip 1 Clip 2 Clip 3 Total Correct 
(%) 
TA Child K TA Child K CT Child K TA/CT Child K 
Slow 
(1.2w/s or below) 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0% 
Slow normal 
(1.3w/s - 2.4w/s) 
 
0 
 
0 
 
1 
 
1 
 
15 
 
15 
 
16 
 
16 
 
100% 
Standard 
(2.5w/s - 3.6w/s) 
 
4 
 
3 
 
0 
 
0 
 
0 
 
0 
 
4 
 
3 
 
75% 
Fast normal 
(3.7w/s - 4.8w/s) 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0% 
Fast 
(4.9w/s or above) 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0% 
 
Total  
 
4 
 
3 
 
1 
 
1 
 
15 
 
15 
 
20 
 
19 
 
- 
 
 
Table 35 shows the average of the CT’s and TA’s utterances in a unit of words of 
clustered speech. As shown in Table 34, there are total 20 valid utterances of 
clustered speech between Child K and his CT/TA over the 3 clips of classroom 
observations. Each valid clustered speech was examined to identify the teachers’ 
mean utterance, based on how many units of words and how many words in each 
clip. The results below demonstrate that the average of his TA’s utterance is 2 items.  
 
Table 35   Mean no. of words in CT and TA’s utterance in clustered speech (Child K) 
 
Clip Units of clustered 
words 
Total words in valid 
clustered speech 
Mean no. of words in 
CT and TA’s 
utterance 
1 13 39 3 
2 4 8 2 
3 40 62 2 
Grand total 57 109 2 
 8.10.3 Comparison of the TA’s and CT’s s
 
Figure 32 compares the percentage of the TA’s and
at each of the different speech rates during the observations. The results show that 
the percentages for the TA’s speech rates were 
for the slow normal speech rate
speech rate, 30% for the fast normal speech rate and 
The percentages for the CT’s speech rates were 
the slow speech rate, 3
speech rate, 15% for the fast normal speech rate
 
 
Figure 32 Percentage split for Child K’s secondary TA’s and CT’s conversations at 
each speech rate 
 
 
*The total number of times TA spok
The number at
 
 
Figure 32 shows that the TA had a tendency to speak mostly at the two 
speech rates, the standard speech rate (39%) and the fast normal speech rate (30%). 
In contrast, the CT’s speech rates were relatively slower than the TA’s speech rates. 
The CT spoke to Child K more at the slow normal speech rate (37%) and then at the 
standard speech rate (26%). A
full range of speech rates (with the TA predominately using the 
0.3%
30%
14%
TA
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peech rates (Child K)
 CT’s conversations with Child K
0.3% for the slow speech rate, 
 (58/347 times; see * below), 39
14% for the fast speech rate. 
13% (8/62 times; see Table 32
7% for the slow normal speech rate, 26
 and 10% for the fast 
e to Child K is 347 (see Table 32). 
 the slow speech rate is 58 (see Table 32), which represents 
lthough the conversations with Child 
17%   *
39%
Slow (1.2w/s or 
below)
Slow normal 
(1.3w/s - 2.4w/s)
Standard (2.5w/s -
3.6w/s)
Fast normal 
(3.7w/s - 4.8w/s)
Fast (4.9w/s or 
above)
26%
15%
10%
CT
 
 
17% 
% for the standard 
) for 
% for the standard 
speech rate.  
 
17% (58/347 x 100%) 
types of 
K covered the 
faster speech rates, 
13%
37%
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and the CT mainly using the slower speech rates) the overall results actually show 
that for this observation session Child K achieved his best response rate when both 
the TA and the CT were using the slow normal speech rate (see Table 32). In 
addition, the percentages of the CT’s and the TA’s slow normal speech rates were 
37% and 17%. The results suggest that the CT was more able to meet Child K’s 
listening needs than the TA. 
 
8.10.4 Speech strategy: Analysis of clustered speech 
 
The results of the classroom observations show that Child K reacted particularly well 
to his TA’s and CT’s clustered speech at the slow normal speech rate. The following 
three examples demonstrate the use of clustered speech by his TA and CT to improve 
Child K’s listening comprehension. 
 
1. To introduce a new topic and emphasise key words:  
The classroom observations show that the CT used one of the purposes to emphasise 
key words to draw Child K’s attention when the CT introduces a new book (see 
Example 1). 
 
Example 1: 
CT:  Okay, right, sit up nice and straight for me.   
Child K: (following CT’s instructions: sit up and listen to CT) 
CT:  That’s a good boy.  Right!  Let’s look… at the book.   
Child K: Book. 
CT:  Okay, it’s called… “The… Treasure Hunt.”   
Child K: Hunt (murmuring) 
CT:  What… can we see? (pointing at the book) 
Child K: Pirate 
 
 
2. To provide explanation and instructions: 
Child K’s TA often needed to explain clearly what a learning objective was about 
and then instructed Child K how to achieve the expectation of the lesson. Example 2 
below was in an art lesson when the TA explained to Child K to cut some pieces of 
felts and then stick on a gun-shape drawing paper. 
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Example 2: 
TA:  Let’s do it like that… and then… you can cut it out properly… so 
we need  
some more space, don’t we?  
Child K: (no reply to TA) 
TA:  Right, Child K? 
Child K: Poun (making a gun noise) 
TA:  What you need to do… is you need to cut some pieces…felt up,… 
little  
pieces. 
Child K: A big one [murmuring]. 
TA:  No, any shape, little pieces.  
Child K: There. 
TA:  No, no, cut it up, little pieces.  
Child K: (picking up the felt and ready to cut) 
TA:  That’s it, good boy. 
 
 
3. To give an option:  
The TA used this approach when Child K found it difficult to answer questions, but 
by providing Child K with different options it was beneficial to allow him to think 
carefully before making a decision. Example 3 below is when Child K was asked to 
feel a rock and describe the texture. 
 
Example 3: 
TA:  Now, does it feel… rough or… is it smooth?  (signing ‘rough’ and 
‘smooth’) 
Child K: (Coughs) 
TA:  Are you okay? 
Child K: (nodding) 
TA:  Is it rough… or is it smooth?  
Child K: Smooth (murmuring).  
TA:  You think it’s smooth?  Feel it. 
Child K: Yes. (feeling the stone)  No. 
TA:  No, what is it?  It’s rou… 
Child K: Rou…(murmuring) 
TA:  Rough, because it’s all bubbly.  Feel it. Rub it.  Rub it with that 
finger.   
Child K: (following TA’ instructions to rob the stone) 
TA:  And is it hard… or is it soft?  
Child K: Soft. 
TA:  Think about it.   
Child K: Soft. (thinking) 
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8.10.5 Summary 
 
The results of the classroom observation demonstrate that Child K has a relatively 
better response at the slow normal speech rate, compared to other speech rates. The 
results also suggest that Child A performed particularly well when his TA and CT 
used clustered speech at the slow normal speech rate. By comparing the use of the 
TA’s and CT’s speech rates, it highlights the issue that the TA had a tendency to 
speak faster than the CT, which potentially hindered Child K’s listening 
comprehension. 
 
The study also explored the relationship between Child K’s memory span and his CT 
and TA’s utterances in order to see whether his teachers’ clustered speech can benefit 
Child K’s listening comprehension. The results show that he responds well to 
clustered speech when spoken at the average of 2 words per cluster with about 1 
second pause between each cluster. This was comparable to Child K’s memory span 
(i.e. 3 items), suggesting that using clustered speech can facilitate Child K’s ability 
of processing information and further enhance his listening comprehension. It is 
worth noting that his CT and TA need to be more aware of Child K’s memory 
capacity as they occasionally spoke more than a cluster of 6 words in classroom 
observations. 
 
A further investigation with regard to the purpose of using clustered speech indicates 
that his teachers adopt it to introduce a new topic, to explain to Child K how to 
achieve the expectation of the lesson and also to give him different choices to 
describe a texture of an item. In this case, Child K’s CT and TA seemed to be aware 
of Child K’s memory capacity and were able to use the most appropriate speech rate 
and clustered speech strategy accordingly to enhance his listening comprehension. 
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8.11 Case study 7 - Child Ch 
 
8.11.1 Introduction 
 
Child Ch was the seventh case-study child with DS and was introduced by a 
secondary special school teacher when I conducted my Stage 1 research with Child J. 
The headteacher, Child Ch’s mother and class teacher showed an interest in the study 
and we had a consultation with regard to how to conduct the research work in the 
school. At the time, it was the end of the school term before the Easter holidays. 
Child Ch’s CT, TA and I agreed that the research work should be able to start after 
the holiday. However, Child Ch subsequently became ill and the research work was 
delayed until the end of April. Prior to the school observations, a project schedule 
was prepared to ensure that the CT, TA and Child Ch’s mother were satisfied with 
the research procedure. In addition, Child Ch’s mother fully supported my research 
and gave me her written permission to carry out my project. The observation 
working period lasted for 2 weeks, which allowed me to investigate Child Ch’s 
interactive conversations and listening comprehension. 
 
Child Ch was a Caucasian girl with the regular trisomy 21 form of DS (verbally 
confirmed by her class teacher) and she was 12 years 8 months when the research 
was conducted. In her family, she was the fourth of 9 children and the only one with 
DS. Due to her large family and her ill mother, it was sometimes necessary for her to 
stay in a residence under social welfare care.  
 
Child Ch’s school documentation provides useful background information about her 
characteristic and learning development. Physically, she had a heart deficit, for 
which she underwent an operation in infancy, and she was still regularly supervised 
and checked by the medical profession (NHS health report, 2011). She also had sight 
problem that meant that she needed to wear bi-focal glasses to correct her eye sight 
(NHS Hospital Eye Service, 2011). 
 
Child Ch had healthy hearing ability and was encouraged to communicate by using a 
variety of means, including signing Makaton, gesturing and vocalisations (NHS 
health report, 2011). Her verbal communication ability had progressed from single 
269 
 
words to 2-3 words phrases. Her teachers continued to encourage her to speak a 
complete sentence (School Annual Review, 2011). The report also showed that she 
was able to listen to simple instructions and carry them out afterwards. However, if 
the instructions were more complex, she might become distracted, especially on 
errands outside the classroom, for example, she might wander off when fetching the 
class register book (School Annual Review, 2011).  
 
In addition to the school reports, Child Ch’s language ability was assessed by using 
the BPVS and the result showed that her verbal mental age was 3 years and 9 
months. Her memory span was also tested by using the WISC-IV and the results 
showed that she was able to hold 2 items. 
 
Her school reports (2011) also gave an insight of Child Ch’s learning behaviour. 
Child Ch worked best with one to one support, when she showed full concentration 
on tasks, whereas she found it difficult to participate without getting distracted within 
whole-class sessions because she tended to flit from activity to activity hampering 
her ability to carry out these activities (School Annual Review, 2011).   
 
Child Ch was very sociable with people she was familiar and also enjoyed interacting 
with her peers but sometimes had a tendency to become boisterous and unnecessarily 
bossy, occasionally acting inappropriately towards her peers. Therefore, she required 
close supervision in classroom and during play times (School Annual Review, 2011). 
 
Child Ch’s classroom observations involved two Numeracy lessons and two Literacy 
lessons (see Table 23). The Numeracy lessons contained adding, counting upwards 
and recognising shapes by using computer games. In the Literacy lessons, the TA 
also adopted various computer games to help Child’s sentence building with single 
words, sound/letter recognition and story-telling by observing different pictures to 
support her verbal utterance. The entire data collection activities were filmed and 
conducted on a one to one basis in the physiotherapy room and school library. 
Ambient noise levels during the activities were not restricted so that the research 
reflected the real school environment. The total filming time was 43 minutes and 06 
seconds, with each session ranging from 4 minutes to 16 minutes. 
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8.11.2 Analysis of classroom observations 
 
Speech rates 
 
Table 36 shows the amount of times that the TA spoke to Child Ch in 4 different 
clips. In total, 396 valid instances of verbal and physical interactions between Child 
Ch and her TA were recorded. Among these valid interactions, Child Ch had an 
average of 79% (311/396 times) correct responses toward her TA’ questions and 
instructions. 
 
Table 36 TA’s speech rates and Child Ch’s valid responses 
 
 
Speech rates 
 
Clip 1 Clip 2 Clip 3 Clip 4 Total 
TA Child 
Ch 
TA Child 
Ch 
TA Child 
Ch 
TA Child 
Ch 
TA Child 
Ch 
Slow  
(1.2w/s or below) 
 
 
0 
 
0 
 
2 
 
1 
 
0 
 
0 
   
  0 
 
0 
 
2 
 
1 
Slow normal  
(1.3w/s - 2.4w/s) 
 
 
28 
 
28 
 
51 
 
49 
 
16 
 
16 
 
20 
 
20 
 
115 
 
113 
Standard  
(2.5w/s - 3.6w/s) 
 
 
77 
 
72 
 
51 
 
36 
 
15 
 
11 
 
33 
 
26 
 
176 
 
145 
Fast normal  
(3.7w/s - 4.8w/s) 
 
 
40 
 
24 
 
15 
 
8 
 
4 
 
2 
 
24 
 
15 
 
83 
 
49 
Fast 
 (4.9w/s or above) 
 
 
8 
 
1 
 
4 
 
1 
 
1 
 
0 
 
7 
 
1 
 
20 
 
3 
 
Total 
 
 
153 
 
125 
 
123 
 
95 
 
36 
 
29 
 
84 
 
62 
 
396 
 
311 
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Figure 33 showed that Child Ch had particularly good responses when the slow 
normal speech rate (1.3 – 2.5 w/s) was adopted and she achieved 98% accuracy 
(113/115 x100%). By comparison, the response rate scores for the other speech rates 
were of 82% for the standard speech rate, 59% for the fast normal speech rate, 50% 
for the slow speech rate and 15% for the fast speech rate. The results of the 
classroom observations suggest that Child Ch has excellent responses when her TA 
spoke at the slow normal speech rate. 
 
Figure 33 TA’s speech rates and Child Ch’s valid responses 
 
 
 
 
The classroom observations also looked at various speech strategies, with a particular 
interest in clustered speech. This provided me with a better understanding of how her 
TA adopted this speech strategy in order to improve Child Ch’s listening 
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Speech strategies 
 
Table 37 shows the valid numbers of the TA’s different speech strategies to Child Ch 
in four clips. As discussed previously, the phase of the study adopts a deductive 
approach and concentrates on the use of a clustered speech and also other speech 
strategies, such as prediction and repetition, were considered. The results 
demonstrated that Child Ch performed exceptionally well when the speech strategy 
of clustered speech was used, achieving 96% accuracy (28/29 x 100%). However, the 
responding rates of the other speech strategies were of 57% for prediction and 54% 
for repetition. The TA occasionally signed Makaton to clarify Child Ch’s unclear 
utterances during the teaching sessions. However, the infrequent use of Makaton 
during this observation was regarded as a subordinate speech strategy and was hence 
excluded from the analysis. The results of classroom observations suggest that Child 
Ch reacts best when the TA adopted the speech strategy of clustered speech. 
 
Table 37 TA’s speech strategies and Child Ch’s valid responses 
 
 
Speech 
strategies 
Clip 1 
 
Clip 2 Clip 3 Clip 4 Total  
Correct % 
 
TA 
Child  
Ch 
 
TA 
Child 
Ch 
 
TA 
Child 
Ch 
 
TA 
Child 
Ch 
 
TA 
Child 
 Ch 
 
Clustered 
speech 
 
 
6 
 
6 
 
14 
 
13 
 
7 
 
7 
 
2 
 
2 
 
29 
 
28 
 
96% 
 
Prediction 
 
 
16 
 
9 
 
3 
 
3 
 
2 
 
0 
 
4 
 
1 
 
23 
 
13 
 
57% 
 
Repetition 
 
 
4 
 
2 
 
10 
 
4 
 
4 
 
2 
 
8 
 
6 
 
26 
 
14 
 
54% 
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Table 38 demonstrates the speech rates of the TA’s clustered speech and Child Ch’s 
valid responses during classroom observations. The results showed that Child Ch 
reacted well when her TA used clustered speech at the slow normal speech rate, 
achieving 100% correct responses (17/17x100%), and 92% for the standard speech 
rate, but no results appeared at the slow speech rate, fast normal speech rate and the 
fast speech rate. The observations suggest that when the TA spoke to Child Ch using 
clustered speech at the slow normal speech rate the response from Child Ch was 
better than when the standard speech rate was used, although the difference in 
response scores was relatively small.  
 
Table 38 Speech rates of the TA’s clustered speech and Child Ch’s valid responses 
 
 
Speech 
strategies 
Clip 1 Clip 2 Clip 3 Clip 4 Total  
Correct 
%  TA 
Child 
Ch 
 
TA 
Child 
Ch 
 
TA 
Child 
Ch 
 
TA 
Chil
d Ch 
 
TA 
Child 
Ch 
Slow 
(1.2w/s or 
below) 
 
 
0 
 
0 
 
0 
 
0 
 
0 
 
     0 
 
0 
 
0 
 
0 
 
0 
 
0% 
Slow normal 
(1.3w/s - 2.4w/s) 
 
 
3 
 
3 
 
8 
 
8 
 
5 
 
5 
 
1 
 
1 
 
17 
 
17 
 
100% 
Standard  
(2.5w/s - 3.6w/s) 
 
 
3 
 
3 
 
6 
 
5 
 
2 
 
2 
 
1 
 
1 
 
12 
 
11 
 
92% 
Fast normal 
 (3.7w/s - 
4.8w/s) 
 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0% 
Fast  
(4.9w/s or 
above) 
 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0% 
 
Total  
 
 
6 
 
6 
 
14 
 
13 
 
7 
 
7 
 
2 
 
2 
 
29 
 
28 
_ 
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Table 39 shows the average of the TA’s utterances in a unit of words of clustered 
speech. As shown in Table 38, there are total 29 valid utterances of clustered speech 
between Child Ch and her TA over the 4 clips of classroom observations. Each valid 
clustered speech was examined to identify the teachers’ mean utterance, based on 
how many units of words and how many words in each clip. The results below 
demonstrate that the average of her TA’s utterance is 3 items.  
 
Table 39 Mean no. of words in TA’s utterance in clustered speech (Child Ch) 
 
Clip Units of clustered 
words 
Total words in valid 
clustered speech 
Mean no. of words in 
TAs’ utterance 
1 21 67 3 
2 53 139 3 
3 29 120 4 
4 9 26 3 
Grand total 112 352 3 
 
8.11.3 Speech strategy: Analysis of clustered speech 
 
The results of the classroom observations show that Child Ch reacted particularly 
well to her TA’s clustered speech at the slow normal speech rate. The following three 
examples demonstrate the use of clustered speech by the TA to improve Child Ch’s 
listening comprehension. 
 
1. To emphasise key words:  
The classroom observations see the TA emphasising key words to draw Child Ch’s 
attention because Child Ch was often confused an object with the other one in a 
spelling game (see Example 1). 
 
Example 1: 
TA:  Look at me.  What’s that one? 
Child Ch: Drum (murmuring) 
TA:  Yes, Child Ch, the same… but it’s a… violin (gesturing ‘violin’).   
Child Ch: Violin (murmuring; signing) 
TA:  Yes, what’s this one? 
Child Ch: butter... (signing ‘butterfly’) 
TA:  Say it.  A… 
Child Ch: Butterfly. 
                        (after a while) 
TA:  What’s that one? 
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Child Ch: Butterfly (signing ‘butterfly’). 
TA:  No, look again.  It’s a …  
Child Ch: (no reply to TA) 
TA:  It’s not a …butterfly.  It’s a… bird. 
Child Ch: Bird (signing ‘bird’). 
TA:  Bird (signing ‘bird’).  Good girl.   
 
 
2. To provide an explanation: 
Example 2 below was in a 1 to 1 teaching session when Child Ch was playing a 
spelling game and her TA tried to explain a new vocabulary to her. 
 
Example 2: 
TA:  What was that, Child Ch? 
Child Ch: (no reply to TA) 
TA:  Shall I tell you this one? Listen! This is where… very cold… made 
of ice, 
 it’s an… igloo. 
Child Ch: Igloo. 
TA:  Igloo.  Hard word, isn’t it? 
Child Ch: (nodding her head) 
TA:  Where do you think… we find them?  Very cold place. 
Child Ch: Home. 
TA:  Home.  Is it cold at your house? (laughing) 
Child Ch: Yes. 
 
 
3. To give an option:  
The TA used this approach when Child Ch found it difficult to understand and 
answer questions. By providing Child Ch with different options it was beneficial for 
her to think carefully about each option for the question before making a decision. 
Example 3 below is when Child Ch was asked to find out where dogs live. 
 
Example 3: 
TA:  Where do dogs live, Child Ch?   Do they live… in the pond, … the    
kennel  
or …in a tree?   
Child Ch: (pointing at the ‘pond’ picture) 
TA:  Do you think the dog lives in a pond? 
Child Ch: Yes. 
TA:  Oh, I think you need to think again.   
Child Ch: (moving the ‘pond’ picture back to the centre) 
TA:  Do they live in the pond, … the kennel… or the tree? 
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Child Ch: Tree. 
TA:  Look...! Do they live in the pond… with lots of water… or do  
they live in a kennel… which is like a shed… to keep them nice 
and warm… or do they live in a tree? 
Child Ch: Shed. 
TA:  In the shed.  Well done.  
 
 
8.11.4 Summary 
 
The results of the classroom observation suggest that Child Ch has a significantly 
better response at the slow normal speech rate than other speech rates. The results 
also show that Child Ch responded particularly well to her TA’s clustered speech at 
the slow normal speech rate. 
 
The study investigated the relationship between Child Ch’s memory span and her 
TA’s utterances to see whether the TA’s clustered speech can improve Child Ch’s 
listening comprehension. The result of the memory span test shows that Child Ch can 
hold 2 items, and the classroom observation showed that Child Ch was sometimes 
even able to cope with her TA’s speaking with an utterance of 3 items. However, it is 
necessary for her TA to be more aware of Child Ch’s memory capacity so that the 
TA’s utterances of clustered speech are more closely matched to Child Ch’s memory 
capacity. 
 
A further investigation with regard to the purpose of using clustered speech 
demonstrates that her TA adopt this approach to emphasise key words within a 
sentence to draw Child Ch’s attention, to explain the meanings of new words to 
Child Ch during teaching sessions and also to provide her with various choices to 
best fit for the question. Overall, Child Ch’s TA needs to be more aware of Child 
Ch’s limited capacity and provide her with an appropriate speech rate and clustered 
speech strategy to improve her listening comprehension.  
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8.12 Case study 8 - Child F 
 
8.12.1 Introduction 
 
Child F was the eighth child with DS in my research and was recommended by the 
secondary special school in the Child Ch’s case study. The headteacher and class 
teacher were interested in this additional classroom observations being conducted in 
their school and Child F’s parents also fully supported my research and gave me their 
written permission to carry out my project. The working period lasted for 2 weeks, 
starting in early June, 2012, which allowed me to investigate Child F’s interactive 
conversations and listening comprehension. 
 
Child F was an Asian girl, born in the UK, and was the only child with DS among 
two other non-DS sisters in the family. She had the regular trisomy 21 form of DS 
(verbally confirmed by her class teacher). Previously, she attended a mainstream 
primary school and then was educated in the secondary special school. She was 12 
years 11 months when the classroom observations were conducted.  
 
Child F’s school documentation provides useful background information with regard 
to her characteristic and learning development in school. Compared to most of 
children with DS, Child F’s medical report (2010) indicated that she was a relatively 
healthy girl without suffering from any heart deficit and hearing problem. However, 
she had poor short-sighted vision and was required to wear spectacles (NHS medical 
report, 2010).  
 
In Child F’s school report (2011), she was described as a very shy girl in the 
classroom and playground. She did not initiate any conversation towards her peers 
but, with an adult’s help, she was content to participate in a group activity and learn 
to take turns within the group. She needed lots of encouragement to speak out in both 
whole class sessions and one-to-one teaching sessions. Her teacher considered that 
Child F’s social ability had steadily progressed once she established her confidence 
to talk to her peers (School Annual Review, 2011).  
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 She had a good vocabulary and Makaton signs, enjoyed sharing a book with an adult 
and also used her phonic knowledge well to blend letters into words (School Annual 
Review, 2011). However, her speech was sometimes truncated and could not be 
easily understood by others. She was encouraged to use Makaton signing to express 
her needs. She worked best in an adult-led activity, which she was able to 
concentrate for a period of approximately 20 minutes or sometimes even longer in 
some reading tasks if they cover topics in which she was really interested, such as 
animals or fashion designs (School Annual Review, 2011).  
 
Child F’s language ability was assessed by using the BPVS and the result 
demonstrated that her receptive mental age was 4 years old. Her memory span was 
also tested by using the WISC-IV. As discussed earlier, the digit span test measures 
participants’ auditory short-term memory, sequencing skills and concentration, 
which indicates their ability to hold information over hearing. The result of Child F’s 
span test showed that she was able to hold 3 items. 
 
Child F’s classroom observations involved three Literacy lessons (see Table 23). The 
TA set out different learning objectives in three lessons which were retelling stories, 
sound/letter recognition and building up sentences by using various pieces of words. 
The entire data collection activities were filmed and conducted on a one to one basis 
in the physiotherapy room and school library. Ambient noise levels during the 
activities were not restricted so that the research reflected the real school 
environment. The total filming time was 46 minutes and 56 seconds, with each 
session ranging from 10 minutes to 14 minutes. 
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8.12.2 Analysis of classroom observations 
 
Speech rates 
 
Table 40 demonstrated the amount of times that Child F interacted with her TA over 
3 clips. In total, 376 valid amounts of verbal and physical interactions between Child 
F and her TA were recorded. Among these valid interactions, Child F had an overall 
score of 67% (251/376 times) accuracy to her TA’ questions and instructions. 
 
Table 40 TA’s speech rates and Child F’s valid responses 
 
Speech rates 
 
Clip 1 Clip 2 Clip 3 Total 
TA Child F TA Child F TA Child F TA Child F 
Slow  
(1.2w/s or below) 0 0 0 0 0 0 0 0 
Slow normal  
(1.3w/s - 2.4w/s) 42 41 47 44 19 18 108 103 
Standard  
(2.5w/s - 3.6w/s) 48 31 49 32 60 40 157 103 
Fast normal  
(3.7w/s - 4.8w/s) 24 11 12 6 52 25 88 42 
Fast  
(4.9w/s or above) 7 0 3 0 13 3 23 3 
 
Total 121 83 111 82 144 86 376 251 
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Figure 34 shows Child F’s responses to all her TA’s various speech rates and she 
performed predominantly well at the slow normal speech rate (1.3 – 2.5 w/s), 
achieving 95% accuracy (103/108 x100%). Relatively, the scores of the response rate 
were 66% for the standard speech rate, 47% for the fast normal speech rate and 13% 
for the fast speech rate with no instances of the slow speech rate. The results suggest 
that Child F’s best listening comprehension was significantly better when her TA 
spoke to her at the slow normal speech rate. 
 
Figure 34 TA’s speech rates and Child F’s valid responses 
 
 
 
 
The classroom observations also explored various speech strategies, with a particular 
interest in clustered speech. This provided me with a better understanding of how 
Child F’s TA employed the speech strategies in order to improve her listening 
comprehension.  
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Speech strategies 
 
Table 41 shows the valid amounts of the different speech strategies when the TA 
spoke to Child F in three observation clips. The results demonstrated that Child F 
achieved particularly well when the speech strategy of clustered speech was used, 
achieving 89% accuracy (25/28 x 100%) whereas the other responding rates were 
43% for prediction and 26% for repetition. Her TA used Makaton signs to emphasise 
some key words to improving her listening comprehension along speech rates. 
However, the use of Makaton signs was too sporadic to be considered as anything 
other than a subordinate speech strategy and was therefore excluded from the 
analysis. Overall, the observations results suggest that Child F performed best when 
her TA adopted the speech strategy of clustered speech. 
 
Table 41 TA’s speech strategies and Child F’s valid responses 
 
 
Speech 
strategies 
 
Clip 1 Clip 2 Clip 3 Total  
Correct  
(%) TA Child F TA Child F TA Child F TA Child F 
 
Clustered speech 
 
 
7 
 
7 
 
14 
 
13 
 
7 
 
5 
 
28 
 
25 
 
89% 
 
Prediction 
 
 
14 
 
5 
 
12 
 
6 
 
11 
 
5 
 
37 
 
16 
 
43% 
 
Repetition 
 
 
7 
 
2 
 
4 
 
1 
 
12 
 
3 
 
23 
 
6 
 
26% 
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Table 42 demonstrates the speech rates of the TA’s clustered speech and Child F’s 
valid responses. The results showed that Child F performed exceptionally well when 
her TA used clustered speech at the slow normal speech rate, achieving 100% correct 
responses (23/23x100%), and 40% for the standard speech rate, but no results 
appeared at the slow speech rate, fast normal speech rate and the fast speech rate. 
The observations suggest that Child F would benefit most if her TA used clustered 
speech at the slow normal speech rate. 
 
Table 42 Speech rates of the TA’s clustered speech and Child F’s valid responses 
 
 
Speech strategies 
Clip 1 Clip 2 Clip 3 Total  
Correct 
(%) TA 
 
Child F TA Child F TA Child F TA Child F 
Slow 
(1.2w/s or below) 
 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0% 
Slow normal 
(1.3w/s - 2.4w/s) 
 
 
5 
 
5 
 
13 
 
13 
 
5 
 
5 
 
23 
 
23 
 
100% 
Standard 
(2.5w/s - 3.6w/s) 
 
 
2 
 
2 
 
1 
 
0 
 
2 
 
0 
 
5 
 
2 
 
40% 
Fast normal 
(3.7w/s - 4.8w/s) 
 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0% 
Fast 
(4.9w/s or above) 
 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0% 
 
Total 
 
 
7 
 
7 
 
14 
 
13 
 
7 
 
5 
 
28 
 
25 
 
- 
 
Table 43 demonstrates the average of the TA’s utterances in a unit of words of 
clustered speech. As shown in Table 42, there are total 28 valid utterances of 
clustered speech between Child F and her TA over the 3 clips of classroom 
observations. Each valid clustered speech was examined to identify the teachers’ 
mean utterance, based on how many units of words and how many words in each 
clip. The results below demonstrate that the average of her TA’s utterance is 3 items.  
 
Table 43 Mean no. of words in TA’s utterance in clustered speech (Child F) 
 
Clip Units of clustered 
words 
Total words in valid clustered 
speech 
Mean no. of words in 
TAs’ utterance 
1 20 60 3 
2 35 121 3 
3 16 47 3 
Grand total 71 228 3 
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8.12.3 Speech strategy: Analysis of clustered speech 
 
The results of the classroom observations show that Child F reacted particularly well 
to her TA’s clustered speech at the slow normal speech rate. The following three 
examples demonstrate the use of clustered speech by the TA to improve Child F’s 
listening comprehension. 
 
1. To emphasise key words:  
The classroom observations see the TA emphasising key words to draw Child F’s 
attention because she was often distracted by ambient noise or other pictures in the 
books. Example 1 was when Child F was asked to read the story and also to see 
whether she understood the story. 
 
Example 1: 
TA:  …sit back darling.  
Child F: (sit back as instructed) 
TA:  What’s the title… of this book? 
Child F: This book. 
TA:  What does it say? Next… 
Child F: Bat. 
TA:  Pets.  Right, what pets are on there?  What pet do you think it’s going 
to be 
about?   
Child F: Tiger. 
(after a while) 
TA:  … Where do they come from… big tigers?   
Child F: A garden patch. 
TA:  They live… in their garden… but they don’t… come from there, 
do they?   
Where do they come from? 
Child F: (no reply to TA) 
TA:  Z… 
Child F: Zoo. 
 
 
2. To provide an explanation: 
Example 2 below was when Child F was asked to identify a magnifying glass in a 
picture during the reading session and then her TA tried to explain what and how to 
use the magnifying glass. 
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Example 2: 
TA:  What do you think… he’s looking through? 
Child F: (no reply; do not understand TA’s question) 
TA:  He’s trying to see if he looks… (gesturing ‘bigger’) 
Child F: That. 
TA:  Bigger. 
Child F: Bigger. 
TA:  It’s a… magnifying glass… to make it look. 
Child F: Tall. 
TA:  Magnifying …glass. Making it…look bigger. 
Child F: Bigger. 
 
 
3. To give an option:  
The TA used this approach when Child F found it difficult to understand and 
concentrate on questions. It was considered to be beneficial for Child F to think 
carefully about the question. 
 
Example 3: 
TA:  How many elephants you got there? 
Child F: One, two, three,… seven (not concentrating). 
TA:  Say it again, not so fast. Count them slowly. 
Child F: One, two, three, four, five. 
TA:  Right, and they’re coming… up… or… down? 
Child F: Down. 
(after a while) 
TA:  What’s happening to the bridge? 
Child F: Broke it. 
TA:  Yes, because why?   
Child F: (no reply to TA) 
TA:  Because they’re too… 
Child F: Swimming. 
TA:  I know they’re going to swim in a minute but why is it breaking? 
Child F: (no reply to TA) 
TA:  Are they too… light, are they too…heavy? Are these elephants… 
light…  
or heavy? 
Child F: Heavy. 
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8.12.4 Summary 
 
The results of the classroom observations suggest that Child F has a considerately 
better response at the slow normal speech rate than other speech rates. The results 
also show that Child F responded particularly well to her TA’s clustered speech at 
the slow normal speech rate.  
 
The study also examined the relationship between Child F’s memory span and her 
TA’s utterances in order to see whether the TAs’ clustered speech can benefit Child 
F’s listening comprehension. The results show that she responds well to her TAs’ 
clustered speech, which the TA spoken at the average of 3 words each time with 
about 1 second pause between each unit of clustered words. This was comparable to 
Child F’s memory span (i.e. 3 items), suggesting that using clustered speech can 
facilitate Child F’s ability of processing information and further improve her 
listening comprehension. 
 
A further investigation of using clustered speech demonstrates that her TA adopted 
this approach to emphasise key words within sentences or questions to trigger Child 
F to reconsider her replies, to explain the meanings of new words during teaching 
sessions and to provide Child F with a range of options to help her answer questions. 
In this case, Child F’s TA seemed to be aware of Child F’s memory capacity and was 
able to use the most appropriate speech rate and clustered speech strategy 
accordingly to maximise her listening comprehension.   
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8.13 Case study 9 - Child Ja 
 
8.13.1 Introduction  
 
Child Ja was the ninth and oldest child with DS in the research. As discussed in 
Child F’s case study, she was also recommended by the secondary special school 
teacher. Child Ja’s mother fully supported my research and gave me her written 
permission to conduct my project. The working period was discussed with Child Ja’s 
class teacher and TA and was then granted for 2 weeks. 
 
Child Ja was a Caucasian girl with the regular trisomy 21 form of DS (verbally 
confirmed by her class teacher) and she was 15 years 2 months when the research 
was conducted. She lived with her mother and two non-DS sisters.  
 
Child Ja’s language ability was assessed by using the BPVS and the result showed 
that her receptive mental age was 4 years 7 months. Her memory span was also 
tested by using the WISC-IV. As discussed earlier, the digit span test measures 
participants’ auditory short-term memory, sequencing skills and concentration, 
which indicates their ability to hold information over hearing. The result of Child 
Ja’s span test showed that she was able to retain 3 items. 
 
School documentation provided useful background information concerning Child 
Ja’s health condition, learning development and behaviour. Physically, Child Ja had 
healthy eye-sight and good hearing ability, but she suffered heavily from asthma and 
needed an inhaler to enhance her breathing (NHS medical report, 2011). Her speech 
was sometimes delayed and this caused her to feel embarrassed and she typically 
remained quiet in class. She was encouraged to use Makaton signs alongside her 
speech. A recent school report indicated that Child Ja had become more confident of 
speaking in front of the whole class and that she was capable of taking a message to 
different classrooms and relating the reply (School Annual Report, 2011).  
 
Child Ja’s school annual report (2011) showed that, despite her slight speech delay, 
she was very good at using her phonic knowledge to read out words. She enjoyed 
reading and sharing books with adults. She used pictures clues to predict subject 
matter of a book and she was also able to recall and answer questions relating to 
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what she read (School Annual Report, 2011). At home, Child Ja’s mother reported 
that Child Ja was sometimes very stubborn and was reluctant to obey instructions and 
requests. However, Child Ja had learned to be more independent, and with help, she 
was able to use the washing machine and make simple meals by herself.  
 
There were three clips of Literacy lessons in Child Ja’s classroom observations (see 
Table 23). The TA set out different learning objectives in three lessons which were 
retelling stories after reading stories, telling a story based on re-organising pictures in 
a sequence and building up sentences by using some pieces of words. The entire data 
collection activities were filmed and conducted on a one to one basis in the school 
cookery room. Ambient noise levels during the activities were not restricted so that 
the research reflected the real school environment. The total filming time was 50 
minutes and 18 seconds, with each session ranging from 13 minutes to 20 minutes. 
 
8.13.2 Analysis of classroom observations 
 
Speech rates 
 
Table 44 below shows the number of times that the TA spoke to Child Ja in 3 clips of 
the school observation. In total, 151 valid instances of verbal and physical 
interactions between Child Ja and her TA were recorded. Among these valid 
interactions, Child Ja responded to 88 % (133/151 times) of the TA’ questions and 
instructions. 
 
Table 44 TA’s speech rates and Child Ja’s valid responses 
 
Speech rates 
Clip 1 Clip 2 Clip 3 Total 
TA Child Ja TA Child Ja TA Child Ja TA Child Ja 
Slow 
(1.2w/s or below) 0 0 0 0 0 0 0 0 
Slow normal  
(1.3w/s - 2.4w/s) 25 24 19 19 19 19 65 64 
Standard  
(2.5w/s - 3.6w/s) 26 22 17 15 17 17 58 51 
Fast normal 
 (3.7w/s - 4.8w/s) 13 8 4 2 5 4 22 14 
Fast  
(4.9w/s or above) 4 1 1 1 1 1 6 3 
Total 
 
68 55 41 37 42 41 151 133 
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Figure 35 showed that Child Ja responses to all her TA’s a range of speech rates and 
she performed primarily well at the slow normal speech rate (1.3-2.5 w/s), achieving 
98% accuracy (64/65 x100%). Relatively, the scores of the response rate were 88% 
for the standard speech rate, 64% for the fast normal speech rate and 50% for the fast 
speech rate with no instances of the slow speech rate. The results suggest that Child 
Ja benefited most when her TA adopted the slow normal speech rate. 
 
Figure 35 TA’s speech rates and Child Ja’s valid responses  
 
 
 
 
 
In addition, the classroom observations examined the effect of various speech 
strategies, with a special interest in clustered speech. This provided me with a better 
insight of how her TA adopted this speech strategy in order to improve Child Ja’s 
listening comprehension and thereby maximise her learning potential.  
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Speech strategies 
 
Table 45 shows the valid amounts of the different speech strategies when the TA 
spoke to Child Ja in three observation clips. The part of the study concentrated on the 
use of speech strategies, such as clustered speech, prediction and repetition. The 
results demonstrated that Child Ja achieved particularly well when the speech 
strategy of clustered speech was used, achieving 95% accuracy (39/41 x 100%). In 
contrast, the responding rates of other speech strategies were 75% for prediction and 
43% for repetition. No Makaton signs were adopted during the classroom 
observations because, in line with Child Ja’s individual learning target set in her 
recent school report (School Annual Report, 2011), the TA encouraged her to use 
more verbal responses. Overall, the observations results suggest that Child Ja 
performed best when her TA adopted the speech strategy of clustered speech. 
 
Table 45 TA’s speech strategies and Child Ja’s valid responses 
 
Speech 
strategies 
Clip 1 
 
Clip 2 Clip 3 Total  
Correct  
(%) TA Child 
Ja 
TA Child Ja TA Child Ja TA Child Ja 
Clustered 
speech 
 
 
16 
 
15 
 
15 
 
14 
 
10 
 
10 
 
41 
 
39 
 
95% 
 
Prediction 
 
 
0 
 
0 
 
4 
 
3 
 
0 
 
0 
 
4 
 
3 
 
75% 
 
Repetition 
 
1 
 
0 
 
6 
 
3 
 
0 
 
0 
 
7 
 
3 
 
43% 
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Table 46 demonstrates the speech rates of the TA’s clustered speech and Child Ja’s 
valid responses. The results showed that Child Ja performed well when her TA used 
clustered speech at the slow normal speech rate, achieving 96% correct responses 
(27/28x100%), and 92% for the standard speech rate, but no results appeared at the 
slow speech rate, fast normal speech rate and the fast speech rate. The observations 
suggest that Child Ja would benefit most if her TA used clustered speech at the slow 
normal speech rate although good responses could also be achieved with the standard 
speech rate. 
 
Table 46 Speech rates of TA’s clustered speech and Child Ja’s valid responses  
 
 
Speech 
strategies 
 
Clip 1 
 
Clip 2 Clip 3 Total Correct 
% 
TA Child 
Ja 
T
A 
Child Ja T
A 
Child Ja T
A 
Child Ja 
Slow 
(1.2w/s or below) 
0 0 0 0 0 0 0 0 0% 
Slow normal 
(1.3w/s - 2.4w/s) 
12 11 9 9 7 7 28 27 96% 
Standard 
(2.5w/s - 3.6w/s) 
4 4 6 5 3 3 13 12 92% 
Fast normal 
(3.7w/s - 4.8w/s) 
0 0 0 0 0 0 0 0 0% 
Fast 
(4.9w/s or above) 
0 0 0 0 0 0 0 0 0% 
 
Total  
 
16 
 
15 
 
15 
 
14 
 
10 
 
10 
 
41 
 
39 
 
- 
 
Table 47 shows the average of the TA’s utterances in a unit of words of clustered 
speech. As shown in Table 46, there are total 41 valid utterances of clustered speech 
between Child Ja and her TA over the 3 clips of classroom observations. Each valid 
clustered speech was examined to identify the teachers’ mean utterance, based on 
how many units of words and how many words in each clip. The results below 
demonstrate that the average of her TA’s utterance is 3 items.  
 
Table 47 Mean no. of words in TA’s utterance in clustered speech (Child Ja) 
 
Clip Units of clustered 
words 
Total words in valid 
clustered speech 
Mean no. of words in 
TAs’ utterance 
1 42 149 4 
2 40 129 3 
3 38 105 3 
Grand total 120 383 3 
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8.13.3 Speech strategy: Analysis of clustered speech 
 
The results of the classroom observations show that Child Ja reacted particularly well 
to her TA’s clustered speech at the slow normal speech rate. The following three 
examples demonstrate the use of clustered speech by the TA to improve Child Ja’s 
listening comprehension. 
 
1. To emphasise key words:  
The classroom observations show that the TA adopted the cluster speech to 
emphasise some key words so that Child Ja was allowed more time to think about 
TA’s questions and also reduce any possible distraction in a teaching session. 
 
Example 1: 
TA:  …Can you find me the word … that means burning… on this  
  page? 
Child Ja: (looking for the word as TA said) 
TA:  The word …that means… burning. 
Child Ja: Fire. 
TA:  Well done.  Can you find me… a word that ends with… T? 
Child Ja: (pointing at a word) 
TA:  What does it say? 
Child Ja: H… hit. 
TA:  And one more… that ends… with T, again? 
Child Ja: Cricket. 
TA:  Well done.  Can you spell… “off”? 
Child Ja: O F F. 
TA:  Can you spell… “sent”? 
Child Ja: S E N T. 
TA:  Right.   
 
 
2. To provide an explanation: 
Example 2 below was when Child Ja was questioned to see whether she knew 
anything about a reference and her TA tried to explain a new word to her. 
 
Example 2: 
TA:  Do you know… what a referee is?   
Child Ja; What? 
TA:  He’s someone... who’s in charge… of the game. They… make all  
the rules.   
Child Ja: Ok. 
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3. To give an option:  
The TA used this approach when Child Ja found it hard to understand and then 
answer questions. By giving Child Ch different choices, it was useful for her to think 
again about each given option for the question before replying to her TA. Example 3 
below is when Child Ja was asked what sport she liked. 
 
Example 3: 
TA:  Have you got a favourite sport?  
Child Ja: (ignored TA and turned over a page) 
TA:  Have you got a favourite sport that you like to  
play? 
Child Ja: (no reply to TA) 
TA:  Do you like football… or rugby… or golf?  
Child Ja: Umm (thinking)…no.  
 
 
8.13.4 Summary 
The results of the classroom observations suggest that Child Ja responds particularly 
well to her TA’s questions at the slow normal speech rate, compared to the uses of 
other speech rates. The results also show that Child Ja performed best to her TA’s 
clustered speech at the slow normal speech rate.  
 
The study investigated the relationship between Child Ja’s memory capacity and her 
TA’s utterances to see whether her TA’s clustered speech can facilitate Child Ja’s 
ability of processing information. The result of her memory span test shows that she 
can retain 3 items which is compatible to the average of her TA’s utterance (i.e. 3 
items). The results suggest that using clustered speech can facilitate Child Ja’s ability 
to process information and further improve her listening comprehension.  
 
With regard to the purpose of using the clustered speech, the results demonstrate that 
her TA mainly emphasised key words with the aim to allow Child Ja more time to 
think about questions, explain the meanings of new vocabulary to Child Ja during 
teaching sessions and also provide her with choices for the question to choose. In 
Child Ja’s case, her TA seemed to be aware of Child Ja’s memory capacity and was 
able to use the most appropriate speech rate and clustered speech strategy 
accordingly to maximise her listening comprehension. 
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8.14 Summary of Chapter Eight 
 
My Stage 2 research adopts the deductive research approach and sets out to 
investigate the use of a clustered speech strategy alongside speech rates and other 
speech strategies. It aims to answer the Stage 2 research questions and to explore 
opportunities for clustered speech to facilitate the listening comprehension of 
children with DS in school settings.  
 
Six additional case-study children with DS were involved in the Stage 2 research. As 
discussed previously, Child A is the mosaic type of DS and the other 5 case-study 
children are regular Down syndrome. The chronological age ranges from 6 years 3 
months to 15 year 2 months. Their receptive mental age was assessed by using the 
BPVS and varies from 2 years to 4 years 7 months, with the mean age of 3 years 7 
months. I also conducted a memory span assessment to these case-study children by 
employing a subtest digit span test of the WISC-IV. Their chronological ages do not 
synchronise with their receptive mental ages or with the results of their memory span 
tests (see Table 23). These results provide no certain relationship between these 
different sets of scores, suggesting that there is a more complex interaction between 
these factors which is outside the scope of this study.  
 
Among the 6 case-study children involved in the Stage 2 study, only 2 had 
experience of attending mainstream primary schools (i.e. Child A and Child F). At 
the time of conducting my research, Child A was in Year 3 in a mainstream primary 
school and Child F had moved on from a mainstream primary school and was in her 
first year at a secondary special school. The other 4 case-study children were all in 
special schools with Child R in a primary special school and Child K, Child Ch and 
Child Ja all in a special secondary school. 
 
The classroom observations reveal that all case-study children were exposed to a 
wide range of their CTs’ and TAs’ speech rates from the slow speech rate to the fast 
speech rate. The results show that 5 out of 6 case-study children with DS responded 
particularly well when their CTs and TAs use the slow normal speech rate, whilst 
one (i.e. Child A) reacted well to the standard speech rate. Seemingly, teachers’ 
spoken words at the slow normal speech rate allow the children to process each word 
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at their desired pace whereas words spoken at a slower speech rate may not have 
maintained the children’s interests and/or allow the memory information to decay 
whereas words spoken at a faster speech rate may not have been fully retained in the 
children’s limited memory store.  
 
However, whilst the majority of the case-study children demonstrate a similar trend, 
the individual results highlight the importance of recognising each individual 
listening need in order to best maximise their listening comprehension. For example, 
Child A performed marginally better at the standard speech rate than the slow normal 
speech rate, and therefore, in his case, the slow normal speech rate can be used as a 
suitably alternative speech rate for him. 
 
It is notable that all case-study children responded particularly well when their CTs 
and TAs used clustered speech rather than other speech strategies. The findings also 
indicate that clustered speech at the slow normal speech rate has the most responsive 
performance for these children, compared to that at other speech rates.  
 
The Stage 2 study further investigated the relationship between children’s memory 
span and their CTs and TAs’ utterances to see whether teachers’ clustered speech can 
facilitate these children’s ability of processing information. The children’s memory 
span was assessed by the WISC-IV and the mean score is 2.6 items (approximately 3 
items). The average length of teachers’ utterances was approximately 3 words.  As 
observed, the length of pauses between clustered words was about 1 second. This 
means that about 3 words were grouped together in a clustered speech with 1second 
pause in between. The overall results demonstrate that the clustered speech strategy 
provides most case-study children (i.e. Child A, K, F, Ja) to process information 
during the pauses between units of the clustered speech without overloading their 
memory capacity. This supports the view that the memory span is a factor to be 
considered in understanding the ability of children with DS to process information. 
 
In addition, when CTs and TAs used the clustered strategy, they had a tendency to 
speak at the slow, slow normal and standard speech rates. No evidence was found 
that they used the clustered speech at the fast normal speech rate and the fast speech 
rate. This could be explained by the fact that the stop-start nature of clustered speech 
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does not encourage teachers to use faster speech rates and, furthermore, in using the 
clustered speech strategy the teachers are more conscious of the need to speak more 
clearly to help the child comprehend the information presented.  
 
Considering the purposes of using clustered speech, the CTs and TAs adopted it in 
three different conditions, as follows: (1) to emphasise key words in order to draw 
attention to the children; (2) to explain questions and new vocabulary to the children; 
and (3) to provide the children with different choices when they struggled to come up 
with their own answer.  
 
Overall, the Stage 2 study demonstrates that speech strategies, notably clustered 
speech, can be particularly beneficial in helping children with DS to process 
information and thereby enhance their listening comprehension. However, in order to 
achieve this, it is vital for the CTs and TAs to be made aware of the appropriate 
speech rate and speech strategy for each of their children with DS.  
 
The next chapter will discuss and integrate the research findings from both the Stage 
1 study and the Stage 2 study in the context of the literature presented in Chapter 2. 
A theoretical explanation for the Stage 2 study will also be fully explored. A 
potential method for teachers to develop an appropriate method of using the clustered 
speech strategy will be outlined and explained in order to meet the children’s needs. 
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C H A P T E R  N I N E 
 
DISCUSSION (II) 
 
 
9.1 Introduction 
 
This chapter draws together my research findings from the Stage 1 research and 
Stage 2 research to further discuss the argument of using clustered speech to enhance 
listening comprehension. In response to the research questions, the Stage 2 research 
sets out to investigate whether the grouped words in speech can avoid overloading a 
limited memory capacity for processing information. Furthermore, it explores 
whether the use of the clustered speech strategy can compensate for the limited 
memory span of children with DS. An overview of the remaining sections of this 
chapter is as follows. 
 
• Section 9.2: An integration of the findings in both Stage 1 and Stage 2 
research from classroom observations, including discussions of motivation 
for the children with DS to improve listening comprehension and discussion 
of the differences between comprehension and mnemonics training with 
regard to the nature of the children’s learning. 
 
• Section 9.3: Theoretical analysis of findings for the Stage 2 research, 
applying the working memory model 
 
• Section 9.4: A discussion of my original contribution by using deductive 
reasoning to test the theory in school settings and also a discussion of a 
potential method for teachers to develop an appropriate clustered speech 
strategy to meet each child’s individual needs. 
 
• Section 9.5: Suggestions for possible future research, such as a research of a 
transition period between primary school and secondary school, and a study 
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to progressively increase words in a cluster overtime to see if this can help 
the child’s memory span to improve. 
 
• Section 9.6: Personal reflections on the experience of conducting this 
research. 
 
9.2 Integration of findings in the Stage 1 and the Stage 2 research  
 
 
In order to specifically address my research questions, this section integrates findings 
of both the Stage 1 research and the Stage 2 research to discuss whether CTs’ and 
TAs’ clustered speech strategy can benefit the children’s listening comprehension, 
whether the children’s individual memory span results can be indicative of potential 
benefits to them of using clustered speech, and whether the children’s chronological 
age or mental age can predict their particular receptive speech rate. 
 
As discussed in Chapter 2, Baddeley and Hitch’s working memory model (1974) 
contains three sub-components: the executive, the visual-spatial sketchpad and the 
phonological loop. Baddeley and Hitch considered it as a ‘working’ memory rather 
than a ‘memory store’ in the short-term memory system. It has the ability to 
temporarily hold and mentally manipulate information, e.g. working out mental 
arithmetic (Baddeley and Hitch, 1974; Baddeley, 1986). A subsequent study by 
Baddeley (1986) develops further understanding of the working memory system by 
proposing two sub-components of the phonological loop, the phonological store and 
the rehearsal process. This was used to form my basic research framework and 
explain the memory related issues of children with DS. Memories in the short-term 
memory system are fragile and can be lost within about 30 seconds unless they are 
repeatedly written down or subvocally said to oneself, suggesting the restricted 
capacity may come as a concern (Baddeley and Hitch, 1974; Brown, 2004).  
 
Children with DS were the key subjects in my research. Most studies of DS suggest 
that, in contrast to visual-spatial information (Jarrold and Baddeley, 2001), the short-
term memory for verbal information tends to be impaired, and the deficits of the 
verbal short-term memory could be caused by the limited memory capacity (Hulme 
and Mackenzie, 1992; Jarrold, Baddeley and Hewes, 2000; Kanno and Ikeda, 2002). 
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As discussed in my Stage 1 research, a number of studies indicate that the use of a 
slow speech rate can be beneficial for children with DS (Seung and Chapman, 2003), 
children with specific language impairment (Woodcock and Clark, 1968; 
Montgomery, 2004) and even for typically developing children (Riding, 1979; Hull, 
2009).  
 
Other speech strategies (i.e. Makaton, repetition, prediction and gaps between 
words/phrases) were also observed and discussed in my Stage 1 study. Whilst 
Makaton, repetition and prediction clearly provide benefits, the results of the Stage 1 
research do not identify opportunities for significant further research with these 
strategies that could contribute to new thinking, which has not yet already been 
identified and documented in other studies. However, my Stage 1 study gave a clear 
indication of potential benefits that could be obtained by using gaps between phrases 
which allows time for the children to process information without congesting their 
limited memory capacity. The justification of choosing the use of gaps between 
phrases (clustered speech) for my Stage 2 research was provided in Chapter 7 and a 
key objective of the Stage 2 study will further investigate the benefits of the clustered 
speech strategy to improve each child’s listening comprehension.  
 
Relationship between memory span and clustered speech 
 
In view of the potential deficit caused by the limited memory capacity of children 
with DS, I used my Stage 2 research to further explore this area by investigating the 
relationship between the children’s memory capacity and teachers’ clustered speech. 
This was prompted by the observations of Child S in the Stage 1 research who 
achieved good results when a 2-second gap between phrases was used (see Chapter 
7) and this suggested that a clustered word approach could be beneficial. Table 48 
shows that 6 additional children with DS in the Stage 2 research were recruited and 
were assessed by the WISC-IV to identify their memory span. Their mean memory 
span is approximately 3 items, which is similar to the average of 3.5 items of 
individuals with DS (Kay-Raining Bird and Chapman, 1994), whereas their typically 
developing peers achieve over 5 items (Pickering and Gathercole, 2001). 
 
My Stage 2 study investigated the relationship between children’s memory span and 
their CTs and TAs’ utterances to see whether teachers’ clustered speech can facilitate 
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the children’s ability to process information. The average length of teachers’ 
utterances was approximately 3 words, which matched the average of memory span 
(i.e. 3 items) in most case-study children (i.e. Child A, K, F, Ja). As observed, the 
length of pauses between clustered words was about 1 second. In addition, the 
findings also indicate that they perform significantly better when clustered speech 
was used at the slow normal speech rate. This indicates that most case-study children 
could achieve better responses when their teaching staff use about 3 words in a 
clustered speech with 1second pause in between, at the slow normal speech rate. This 
supports my view that a clustered speech strategy provides these children with 
information in a more manageable form and a gap between clusters provides time for 
the information to be processed. In another words, the use of a clustered speech 
strategy avoids overloading their memory capacity. The child’s memory span can 
therefore be considered to be a crucial factor which is indicative of a relationship 
between clustered speech and benefits to the listening comprehension of children 
with DS. 
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Table 48 All case-study children’s responses to CTs’ and TAs’ speech strategies  
 
 
 
Child 
 
Chron. Age 
(CA) 
 
BPVS 
(mental age) 
* 
WISC-IV 
(digit span) 
** 
Mean of CTs’ 
and TAs’ 
utterance  
 
Children respond 
best to speech 
strategy 
 
Stage 1 
 
C 
 
 
5y5m 
 
2y9m 
 
- 
 
- 
 
 
 
S 
 
 
11y0m 
 
3y1m 
 
- 
 
- 
 
     + 
 
 
J 
 
 
12y0m 
 
4y7m 
 
- 
 
- 
 
 
Stage 2 
 
R 
 
 
6y3m 
 
2y0m 
 
1# 
 
2 
 
 
 
A^ 
 
 
7y 8m 
 
4y7m 
 
4 
 
3 
 
 
 
K 
 
 
11y0m 
 
3y5m 
 
3 
 
2 
 
 
 
Ch 
 
 
12y8m 
 
3y9m 
 
2 
 
3 
 
 
 
F 
 
 
12y11m 
 
4y0m 
 
3 
 
3 
 
 
 
Ja 
 
 
15y2m 
 
4y7m 
 
3 
 
3 
 
 
 
• *   : mean of WISC-IV is 2.6 items (approximately 3 items) 
• ** : mean of CTs’ and TAs’ utterance is 3 items 
• #   : used random single numbers (not WISC-IV) 
• ^   :Child A (mosaic type of DS); The others (regular trisomy 21 DS) 
 
• Speech strategies:       
 
                  : Makaton;                      : Prediction;                    : Type 1 repetition of same words; 
 
                  : Clustered Speech; 
 
     +           : a 2-second gap between phrases (regards as a similar type of clustered speech)     
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Relationship between children’s age (chronological/mental age) and memory span 
 
This section aims to examine any possible link between a children’s age 
(chronological age and mental age) and their memory span. More specifically, it is to 
see whether there is any synchronisation between chronological age and/or mental 
age and memory span. Table 49 lists all the case-study children of the Stage 1 
research and the Stage 2 research, based on their chronological age - with the Stage 1 
case-study children identified with (1).  
 
Table 49 shows all the chronological age of the case-study children, ranging from 5 
years 5 months and 15 years and 2 months. Their receptive mental age was assessed 
by using the BPVS and it varies between 2 years and 4 years 7 months (mean: 3 
years 7 months). If there was any synchronisation between age and memory span 
then the results could be expected to show a trend that older children with DS 
typically have a larger memory span than the younger children with DS. If fact, the 
results show that there is no direct link between the chronological/mental age of the 
case-study children and their respective memory spans. 
 
Table 49 also shows that Child A, Child J and Child Ja all have the same score in the 
receptive mental age (i.e. 4 years 7 months). The difference is that Child A is mosaic 
type of DS, as described in Chapter 7, and, as expected, the results indicate that he 
did achieve relatively better verbal and intellectual ability scores than others with 
regular type of DS, which supports the view of Fishler et al. (1976) and Fishler and 
Koch’s research (1991). However, even taking account of the Child A’s better 
performance, the other results still indicate that there is no clear correlation between 
the chronological age and the mental age and there is no trend to show mental age 
progressing as the children get older. 
 
In addition, the investigation focuses on the relationship between the chronological 
age and the memory span. As discussed previously, because the different research 
purposes and approaches with regard to the inductive and deductive reasoning, the 
memory span test was not considered in the Stage 1 research. The Stage 2 study then 
included a memory span test and all 6 case-study children were assessed by using the 
digit span subtest in the WISC-IV (Wechsler, 2004). The results show that their 
mean memory capacity was 2.6 items with a modal span of 3 items, ranging between 
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1 and 4 items (see Table 49). These results are in line with previous research which 
shows that, on average, children with DS have relatively low memory span of no 
more than 3.5 items (Key-Raining Bird and Chapman, 1994) compared with an 
average of 5 items for their typically developing peers (Pickering and Gathercole, 
2001). Indeed, the fact that the memory span results for my Stage 2 case-study 
children are at the lower end of the spectrum makes my research even more relevant 
for their specific needs. The results in Table 49 also suggest that, unlike their 
typically developing peers, children with DS do not follow the trend of increasing 
memory span with the chronological age (Pickering and Gathercole, 2001). 
 
Table 49 Results of BPVS and WISC-IV of all the case-study children 
 
 
Child 
 
Chron. Age (CA) 
* 
BPVS 
(mental age) 
** 
WISC-IV  
(digit span) 
 
C 
                     (1) 
 
5y5m 
 
2y9m 
 
- 
 
R 
 
 
6y3m 
 
2y0m 
 
1# 
 
A^ 
                            
 
7y 8m 
 
4y7m 
 
4 
 
S 
                               (1) 
 
11y0m 
 
3y1m 
 
- 
 
K 
 
 
11y0m 
 
3y5m 
 
3 
 
J 
                               (1) 
 
12y0m 
 
4y7m 
 
- 
 
Ch 
 
 
12y8m 
 
3y9m 
 
2 
 
F 
                           
 
12y11m 
 
4y0m 
 
3 
 
Ja 
 
 
15y2m 
 
4y7m 
 
3 
• #       : used random single numbers (not WISC-IV) 
• ^       :Child A (mosaic type of DS); The others (regular trisomy 21 DS) 
• *       : mean of BPVS is 3.6 years (approximately 3 years 7 months) 
• **     : mean of WISC-IV is 2.6 items (approximately 3 items) 
• (1)    : the children from the Stage 1 research 
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Chronological age, mental age or memory span predicts preferred speech rates 
 
My Stage 2 research further examines whether the case-study children’s 
chronological age, mental age or memory span can indicate their referred speech 
rate. The results show that the slow normal speech rate is the appropriate speech rate 
for most of the Stage 2 case-study children in responding to their CTs and TAs (see 
Table 50), although, as might be expected from his better verbal capabilities, Child A 
actually coped very well with his TA’s standard speech rate.  
 
Chronological age 
Generally, it is assumed that as children get older their ability to process information 
becomes more efficient. As can be seen in table 50, the chronological age of all 9 
case-study children ranges from 5 years 5 months to 15 years and 2 months. 
Therefore, the older children, such as Child Ja (the oldest child) or Child F (the 2nd 
oldest chid) might be expected to be able to process more information when their 
TAs speak to them at a relatively faster speech rate. Their results indicate, however, 
that they still respond best to their TAs’ slow normal speech rate. Overall, the results 
suggest that chronological age does not provide a dependable measure that might 
indicate these children’s preferred speech rate. 
 
Mental age 
The mental age of all the case-study children was assessed by using the BPVS. Their 
mental ages vary between 2 years and 4 years 7 months (see Table 50). Although 
Child A, Child Ja and Child J all share the same the receptive mental age (4 years 7 
months), individually they have their own preferred speech rate. This suggests that 
the mental age cannot be used as a reliable marker to determine their preferred 
speech rate.  
 
Memory span 
The memory span tests show that the Stage 2 children have different memory 
capacities, ranging from 1 to 4 items. As discussed previously, Child A is the mosaic 
type of DS and the results demonstrate that, in line with previous research (Fishler et 
al., 1976; Fishler and Koch, 1991), he, indeed, has relatively higher mental age and 
memory capacity than the regular type of DS children in my research. Child R’s 
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memory span was initially tested by using the WISC-IV. However, during the 
assessment, he was struggling to understand the instructions when the assessment 
script of the WISC-IV was read out. It was therefore necessary to abandon the 
standardised assessment and an alternative conventional test was substituted. I then 
selected single numbers from the WISC-IV, rather than the two or three digits 
normally used in the standardised test. Child R was then asked to repeat what he 
heard to show his memory span and the result was 1 item. However, I noticed that, 
during his classroom observations, he was capable of listening to his TA’s speech, 
containing more than 2 words (see Chapter 8; Child R’s case-study report). A 
criticism of the WISC-IV assessment is provided later in the chapter.  
 
In the Stage 2 study, Child K, Child F and Child Ja have a span of 3 items. Child 
Ch’s and Child R’s memory span is 2 and 1, respectively. They all responded well to 
their CTs’ and TAs’ same slow normal speech rate. A comparison of a child’s 
memory span and their preferred speech rate (see Table 50) does not provide a 
convincing argument to identify a direct relationship between a child’s memory span 
and the optimum speech rate for that child. Section 9.3 will further detail the 
relationship between memory span and preferred speech rates. 
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Table 50 The 9 case-study children of the Stage 1 research and Stage 2 research  
 
 
Child 
 
Chron. Age 
 
BPVS 
(mental age) 
 
WISC-IV 
(memory 
span) 
Speech rates 
(Speak most) 
Children respond best 
 
TAs 
 
CTs 
 
Speech rates 
 
C                              
                    (1) 
 
5y5m 
 
2y9m 
 
- 
 
 
        FN 
 
 
       ST 
 
 
                     SN 
 
R                   
 
6y3m 
 
2y0m 
 
1# 
 
 
 ST 
 
- 
 
 
                     SN 
 
A^ 
 
7y 8m 
 
4y7m 
 
4 
 
 
        ST 
 
- 
    
 
                     ST 
 
S                                      
                    (1) 
 
11y0m 
 
3y1m 
 
- 
 
 
        FN 
 
 
       SN 
 
 
    ST 
 
K 
 
 
11y0m 
 
3y5m 
 
3 
 
 
        ST 
 
 
       SN 
 
 
                     SN 
 
J                         
                    (1) 
 
12y0m 
 
4y7m 
 
- 
 
 
      FN 
 
 
       SN 
       
 
           SN                   S 
 
Ch 
 
 
12y8m 
 
3y9m 
 
2 
 
 
        ST 
 
- 
 
 
                     SN 
 
F 
 
 
12y11m 
 
4y0m 
 
3 
 
 
        ST 
 
- 
 
 
                     SN 
 
Ja 
 
 
15y2m 
 
4y7m 
 
3 
 
 
         SN 
 
- 
 
 
                     SN 
 
• #       : used random single numbers (not WISC-IV) 
• ^       :Child A (mosaic type of DS); The others (regular trisomy 21 DS) 
 
• Speech rates: 
 
 
     (S: Slow)          (SN: Slow Normal)     (ST: Standard)       (FN: Fast Normal)        (F: Fast) 
 
 
CTs’ and TAs ’ speech rates to children with DS 
 
As discussed in Chapter 7, the classroom observations of the Stage 1 research show 
that the CTs and TAs sometimes speak relatively fast and do not take full account of 
the children’s limited ability to process information. A similar situation appears 
again when both results of the Stage 1 research and the Stage 2 research are 
combined (see Table 50). The observations also indicated that CTs typically spoke at 
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slower speech rates than TAs, implying that CTs were more aware of the children’s 
limited learning abilities. Indeed, the observations revealed that only 4 children (i.e. 
Child A, K, J, Ja) experienced a learning environment where a member of teaching 
staff consistently matched their preferred speech rate. The key point is that CTs and 
TAs need to be more aware of the impact of their speech rate on children’s listening 
comprehension. 
 
9.3 Theoretical analysis of findings 
  
This section focuses on the analysis of the research findings in both Stage 1 and 
Stage 2 of my research. The analysis applies the working memory model to explore 
the potential benefits of using clustered speech to facilitate the listening 
comprehension of children with DS. It also investigates the relationship between 
teachers’ utterances and children’s responses to identify indications that the clustered 
speech strategy can be adapted to match the memory capacity of individual children. 
 
Key finding: memory span as an indicator for better understanding of listening 
comprehension  
 
Using the deductive approach, my Stage 2 study explored the relationship between 
the use of clustered speech and children’s responses. It went beyond the relationship 
to further identify whether clustered speech can be adjusted to match each child’s 
memory capacity. Jarrold, Hewes and Baddeley (2000) suggest that verbal short-term 
memory span reflects the amount of verbal information that individuals can 
successfully repeat immediately after its presentation. The memory span of six 
additional case-study children with DS was assessed by the WISC-IV and their mean 
span was approximately 3 items. Teachers’ utterances were also measured and the 
average length was about 3 words. In general, this matched the children’s memory 
span, enabling the children to process information without their memory capacity 
being overloaded (see Table 48).  
 
In addition, the typical gap between groups of clustered words was observed to be 
about 1 second. The findings also demonstrate that the children perform significantly 
better when clustered speech was used at the slow normal speech rate. This indicates 
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that the case-study children could potentially achieve better responses if, using the 
slow normal speech rate, their teaching staff could group around 3 words together in 
clustered utterances with a one-second pause between clusters. The results support 
my view that a clustered speech strategy can provide these children with information 
in a more manageable form and a gap between clusters allows them time to process 
information. It suggests that their memory capacity will be less overloaded if an 
appropriate clustered speech strategy is used. The children’s memory span can 
therefore be considered to be a crucial indicator when considering the ability of 
children with DS to process information. 
 
However, research has also demonstrated variations, such as the relationship between 
memory span and mental age. Previous research has indicated that there is a growing 
divergence between memory span and mental age with development in individuals 
with DS. A study by Mackenzie and Hulme (1987) compared the digit span of 2 
groups, i.e. children with DS and typically developing children, matched for mental 
age. It was a longitudinal study and further re-tests of mental age and memory span 
were therefore conducted 2 years, and then again 5 years, after the original research 
as an ongoing part of the research measures. The results demonstrated that, even 
taking account of the fact that the mental age of children with DS develops relatively 
slowly, no reliable increase in their digit span was detected and that, as time 
progresses, they lag even further behind their typically developing control peers. 
Consistent with these findings, other research was conducted by Laws and Gunn 
(2004) to study the language development of children and adolescents with DS, age 
between 5 and 19 years old, over a 5-year period. Testing the digit span of those 
children was part of the research measures. The results demonstrated that there was 
no increase in digit memory span over the 5 year period.  
 
With regard to memory span, research has shown that individuals with DS have 
relatively lower verbal short-term memory spans than their typically developing 
peers. For example, Kay-Raining Bird and Chapman (1994) compared the digit spans 
in two groups: (1) a group of 47 children and adolescents with DS and (2) a similar 
number of typically developing control peers of an equivalent level of intellectual 
ability. The results showed that the digit spans of the control group ranged from 3 to 
6, with a mean span of 5. In contrast, the mean span for children with DS was 3.5 (a 
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modal span of 4). Whilst a number of the children with DS had a span as low as 2, 
one of the children with DS was actually able to achieve a digit span of 6. This 
highlights the fact that the memory span of individuals with DS can vary from child 
to child, which teaching staff and others working with DS need to be made aware of 
the individual differences.  
 
Although my research does not attempt to provide a memory training programme for 
children with DS, it is important for teaching staff, and others, working with 
individuals with DS to not only be made aware of the potential problem associated 
with limited memory capacity, but also to be aware of possibilities for improving the 
children’s memory span. Some memory training demonstrates progress in enhancing 
memory span. For example, Conners et al.’s work (2008) aims to improve the 
memory span of recalled digits in children with DS. However, they concentrate 
purely on improving the children’s listening memory and whilst they claim that some 
children are able to make significant progress and progressively recall more digits 
after the intervention training, it is notable that others made little or no progress.  
 
I therefore focused my research on developing a potential method for teachers and 
adults to develop an effective clustered speech strategy that could be used in 
everyday school and home situations for the long-term benefit for children with DS. 
My research recognises the limited memory capacity of children with DS and 
suggests the need to work around it by applying a speech strategy that works within 
the capability of each individual child. This matches the teaching staff/adults’ use of 
clustered speech to the individual child’s memory span and thereby facilitates each 
child’s listening comprehension (see Section 9.4 for detail). A significant benefit of 
this approach is its potential for universal use without the need for the children 
themselves to undergo any specific training programme to gain the benefits. 
 
Memory capacity to predict preferred speech rate 
 
As discussed early, there is no direct link between the case-study children’s memory 
span and their preferred speech rate. The memory span of all 6 case-study children in 
the Stage 2 study averaged 2.6 items (with a modal span of 3 items) ranging between 
1 and 4 items (see Table 48). Most of them responded well to their CTs’ and TAs’ 
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slow normal speech rate (see Table 50). As expected, Child A, the mosaic type of 
DS, responds well to his TA’s standard speech rate and also has relatively higher 
memory capacity than his peers of the regular type of DS in the Stage 2 study, and 
this result is supported by previous research (Fishler et al., 1976; Fishler and Koch, 
1991). 
 
The purpose of school learning is a construction process and new information is built 
upon existing knowledge. Research shows that typically developing children require 
time to process information and, in this context, teachers’ use of a slow speech rate 
can prove beneficial (Berry and Erickson, 1973; Riding, 1979; Hull, 2009). The 
benefits of slower speech rates can even be more significant for children with 
specific language impairment (Spitz, 1966; Montgomery, 2004) and children with 
DS (Seung and Chapman, 2003).  
 
Much of the research indicates that a verbal short-term memory deficit in the 
phonological loop is associated with Down syndrome (Hulme and Mackenzie, 1992; 
Jarrold, Baddeley and Phillips, 1999; Seung and Chapman, 2000). Two sub-
components (i.e. the phonological store and rehearsal) are often assessed and 
discussed. Marcell and Armstrong (1982) suggest that potential problems with the 
phonological loop system could be the reason for the reduced listening 
comprehension of individuals with DS in that they require a longer time to process 
incoming information, and there can be a delay of several seconds between hearing a 
question and responding. This view is supported by Montgomery’s research (2002a, 
2002b, 2005) in the input rate for children with specific language impairment, and 
Seung and Chapman’s study (2003) in the recall of children with DS, respectively. 
Montgomery (2002a) indicated that children with specific language impairment were 
significantly more able to process sentences at a speech rate that was 25% slower 
than the normal speech rate (about 4.4 syllables per second).  
 
The slow input rate enabled these children to recruit and complete the various 
linguistic operations, which involve assessing and integrating the linguistic 
properties of incoming words into an evolving sentence meaning (Montgomery, 
2000b). It supports the view that the ability of children with DS to process 
information is limited and that the use of a slower input rate can provide the time 
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needed for them to complete the lexical processing. Seung and Chapman (2003: 613) 
pointed out that ‘the digit span tasks depends on working memory more than 
comprehension, and the story recall task depends more on comprehension process 
and long-term knowledge’.  
 
However, whilst my study supports previous research findings that the use of a 
relatively slow speech rate can clearly benefit children with DS, the indications are 
that, as speech rates are reduced, there is a type of ‘threshold effect’ from which a 
further reduction of speech rate will not provide any significant advantage. This 
actually means that an optimum speech rate can be identified to benefit a wide range 
of children, even though they may each have different memory spans. As such, once 
the threshold speech is reached, there is no advantage in reducing the speech rate 
further and there is therefore no direct relationship between a child’s memory span 
and the optimum speech rate for that child’s listening comprehension. 
 
Even with the slow speech rate, the memory span still limits the amount of 
information that each individual child can absorb at any one time. Hence, whilst slow 
speech rate will benefit the ability of children to receive information, my research 
indicates that it is also necessary to provide the children with information in 
manageable amounts (or clusters) and with gaps between the clusters to provide time 
for the children to process information so that it can be properly comprehended. 
 
Therefore, although the use of an appropriate speech rate is important, it is more 
relevant to use the memory capacity to predict the clustered speech strategy rather 
than to predict the speech rate itself. With this view in mind, my Stage 2 research 
concentrated on investigating the memory span of children with DS and developing 
an appropriate speech strategy (in conjunction with a suitable speech rate) to 
optimise their listening comprehension.  
 
Other speech strategies in the Stage 2 research  
 
My study also took note of the benefits of also using other supplementary speech 
strategies (such as Makaton, repetition and prediction) during the classroom 
observations. As observed in Stage 2 observations, Makaton was occasionally used 
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to provide the children with a sharp and burst key-word signing to support the 
speech. Prediction was adopted to obtain the children’s attention and encourage them 
to look for a missing answer. Repetition was employed to clarify the children’s 
unclear speech and also refresh their memory in order to have their responses.  
 
As Baddeley and Hitch (1974) suggests, speech-based information is saved 
automatically in the phonological store, which the memory attenuates over a period 
of time. Rehearsal is meant to offset the loss of information from that store. Hulme 
and Mackenzie’s research (1992) indicates that individuals with DS are either unable 
to perform rehearsal or they rehearse inefficiently. My observations were based on 
behavioural indications of subvocal rehearsal activity such as ‘incomprehensible 
muttering and soundless lip movements’ (Flavell, Beach and Chinsky, 1966: 298). 
From this perspective, I observed that only Child A, with the mosaic type of DS, 
performed any type of rehearsal. He would either simply repeat what his TA said or 
quietly sing few relevant words to remind him, for example, when he was looking for 
an object.  
 
In contrast, the other case-study children did not rehearse for themselves at all during 
the classroom observations. However, they did seem to benefit from their teachers’ 
use of repetition, as a rehearsal, for them. Baddeley and Hitch (1974) indicates that 
because of the rapid loss of speech-based information in the phonological store, the 
more frequently a child can recall the less the verbal short-term memory ability will 
be constrained. This supports my view that the teachers’ use of repetition during my 
classroom observations was effective as a technique to replace the children’s lack of 
rehearsal skills.  
 
However, as explained in Chapter 7, the main purpose of my Stage 2 research was to 
emphasise the use of clustered speech in relation to the memory span of the case-
study children. This approach represented an opportunity for original research that 
could be of significant benefit to the learning comprehension of children with DS. In 
support of this, the results provide a strong correlation between the teachers’ use of 
clustered speech and the children’s ability to processing the information in relation to 
their individual memory capacities.  
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Motivation and comprehension 
 
As discussed in Chapter 2, Baddeley (1986) proposes a system of working memory 
as an arena of computation, where information is stored and/or processed for later 
retrieval. Van Dijk and Kintsch (1983) explain that the ability to comprehend a 
language requires an individual to be able to understand individual sentences rapidly, 
to store the theme of the text, to encode lexical meanings, and, if necessary, to be 
able to respond to the information obtained. This requires immense efforts of 
complex information processing. In view of the limited memory capacity and 
inefficient rehearsal skills of children with DS (Hulme and Mackenzie, 1992; Jarrold 
et al., 2002), it can be foreseen that these children will not be able to decode 
incoming information quickly and this can be expected to adversely affect their 
listening comprehension. As suggested in my Stage 2 research, the clustered speech 
strategy at the slow normal speech rate allows them to process information at their 
own individual pace.  
 
In contrast, research into memory span training for children with DS tends to focus 
on their recall ability rather than their comprehension. For example, Conners et al.’s 
work (2008) aims to improve the memory span of recalled digits in children with DS. 
They concentrate purely on improving the children’s listening memory and they 
claim that some children are able to make significant progress and progressively 
recall more digits after the intervention training, but others made less or no progress. 
This variation in performance can be explained by the differences in the level of 
interest each child may have in the test programme because some children with DS 
may find repeating digits meaningless or uninteresting which results in their lack of 
motivation. 
 
Rather than training children with a memory skill to improve their mnemonic 
performance, my research objective was to understand the nature of receptive 
language and listening comprehension of children with DS in the school 
environments. An essential part of my test programme was first to identify the 
individual interests of each case-study child. The questions were then tailored to each 
child’s interest in order to maintain their motivation and thereby achieve some 
consistency in the results.  
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Criticism of using the standardised memory assessment (WISC_IV) 
 
In the Stage 2 research, the memory span of six case-study children was assessed by 
using the digit forward test of the WISC-IV (Wechsler, 2004). The only child, Child 
R, had no memory score because he failed to repeat the initial trails in this 
standardised assessment.  
 
As described in Chapter 8, he was 6 years 3 months old, which met the age 
requirement of the test that the child should have a chronological age between 6 
years and 16 years 11 months. The test then requires the eligible children to repeat 
lists of numbers, starting two digits and then going up to nine digits, in the same 
order as read aloud by the examiner. There are two trials at the same digit length list 
(for example, 2-9 and 4-6) and the test is discontinued after two failures at the same 
digit length list. The result is taken to be the length of the longest memory digit span 
which correctly repeated at least once in the digit span test (Wechsler, 2004). 
However, Child R was unable to repeat the initial two digit trials correctly and 
therefore, the test stopped, according to the WISC-IV regulations. A conventional 
test was then used with some single digits, randomly selected between 1 and 9. Child 
R was then capable of recalling single digits and therefore, his memory span was 
regarded as 1 item. Although the average of the TA’s utterances is 2 items, which is 
above Child R’s theoretical limit (i.e. 1 item), the classroom observations 
demonstrate that he was actually capable of understanding his TA’s instructions.  
 
Some criticisms are raised against the WISC_IV assessment. First of all, there should 
a set of mock practices in the digit forward test. In contrast, the digit backward test of 
the WISC_IV assessment does have a couple of mock practices (e.g. if the examiner 
said: 2-8, the child should say: 8-2) to allow participants to be familiar with the test. 
Secondly, the test should perhaps also take account of children with a very low 
capability by starting the test procedure from a single-digit trial rather than starting 
directly from the current two-digit trial.  
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9.4 Contribution to theory and practice 
 
While the literature has provided considerable insight into the element of inductive 
reasoning and deductive reasoning (Hyde, 2000), my Stage 1 research initially 
adopted an inductive approach. It employed the principle of triangulation design of 
mixed research methods to broadly collect data through classroom observations 
(qualitative data) and research tests (quantitative data), the advantage of which is that 
the two sources of data complement one another to provide a robust argument for 
identifying an appropriate speech rate or speech strategy for teachers to use for 
children with DS.  
 
The findings of the Stage 1 study demonstrate that each case-study child has their 
individually preferred speech rate. The classroom observations show that the CTs 
and TAs used Makaton signs and repetition to accentuate key words, and prediction 
to obtain children’s attention. Overall, the results were supported by ecological 
validity and highlighted the complexity of each individual’s learning needs as each 
varied in their own development. However, the results of my Stage 1 research did not 
provide teaching staff and parents of DS with conclusive evidence. Therefore, this 
gave me an opportunity to consider a different approach (i.e. deductive reasoning) 
and specifically to investigate the benefit of using clustered speech to enhance the 
children’s listening comprehension.  
 
The deductive approach (also known as: the theory-testing reasoning) is the well-
developed procedures which link data to propositions or criteria for interpreting such 
findings (Yin, 2003). Yin further described that one procedure for linking data to 
propositions is theory testing by ‘pattern matching’, which compares empirically 
observed patterns with either predicted ones or patterns established in Stage 1 studies 
and in different contexts (2009).  My Stage 2 research therefore aimed to find 
whether the ‘pattern’, i.e. the clustered speech strategy, could improve the children’s 
listening comprehension in school settings. 
 
The key finding of the Stage 2 research is that the limitations typically associated 
with the low memory span of the children with DS can be ameliorated by the 
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teachers’ use of a clustered speech strategy. It can be concluded that the memory 
capacity of children with DS potentially determines their listening comprehension 
and teaching staff, and others, working closely with children with DS need to be 
made more aware of this. In addition, other main findings indicate that (1) memory 
capacity cannot predict the children’s preferred speech rate, (2) the chronological age 
of my case-study children does not synchronise with the mental age, and (3) their 
memory span is low and the memory development does not seem to follow the trend 
of increasing the capacity with age, that is seen in the typically developing children.  
 
As discussed in Chapter 3, Hyde (2000) explains that the deductive approach is a 
theory testing process, commencing with a theory and then investigating it further to 
examine the application of the theory. My Stage 2 research adopted the principle of a 
deductive approach by exploring the theory that a key limiting factor for the listening 
comprehension of children with DS is their low memory span. This was achieved by 
investigating the relationship between the children’s memory capacity and benefits to 
the children’s listening comprehension when clustered speech was used in practical 
school settings. The results are fully supported by ecological validity to obtain the 
children’s nature responses to their teachers in the real school environment.  
 
My results therefore represent an original contribution to the knowledge in this area 
and are used to develop a speech strategy that will enable to teaching staff, and 
others, working with children with DS to maximise the children’s learning potential. 
 
Awareness of recruiting teaching staff and on-job training  
 
In both Stage 1 and Stage 2 research, my classroom observations covered periods 
when TAs were working closely with the case-study children with DS. Typically, the 
TAs spent more time with the children than the CTs. The classroom observations 
showed that most TAs had a tendency to use faster speech rates during teaching 
sessions and this resulted in lower levels of response from the children (see Table 
42). This indicated that the TAs were not aware of the optimum speech rate for their 
children. To improve the children’s learning opportunities, their CTs and TAs 
therefore need to be made more aware of the optimum speech rates and speech 
strategies that they should use for children with DS. This can be achieved by 
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ensuring that these CTs and TAs are encouraged to take training courses with speech 
and language therapists.  
 
In addition, it is important for schools to employ TAs who are suitably qualified to 
support children with DS. During my research period in schools, I observed some 
volunteer parents and TAs who had not received any specific training for working 
with children with DS. This could have jeopardised these children’s opportunities for 
achieving their full learning potential.  
 
The results of my Stage 1 research demonstrate the possible benefits of using speech 
strategies, such as type 1 repetition, type 2 repetition, prediction and Makaton signs 
(see Table 21). Each of these speech strategies can prove beneficial in enhancing a 
child’s learning process. As discussed previously, repetition acts as a reminder to 
help children to rehearse and using prediction enables CTs and TAs to obtain the 
children’s attention. Signing Makaton enhances the children’s visual comprehension 
alongside the speech rate. Although the advantages of the use of Makaton are well 
documented, some key members of teaching staff, working closely with children 
with DS in both research stages, were not familiar with this sign language. Some 
TAs signed keys words and others focused on alphabets of Makaton signs, rather 
than phrases or even a full sentence. Therefore, they need to be encouraged to learn 
and use more Makaton.  
 
Although my Stage 1 research pointed to problems with the relatively low memory 
span of children with DS, it did not specifically explore strategies to improve 
retention. The Stage 2 research therefore further develops this area and explores 
opportunities for strategies not fully developed by previous research – particularly in 
respect of the different abilities of individual children. The Stage 2 results 
demonstrate the benefit of using the clustered speech strategy, particularly at the 
slow normal speech rate. A key advantage of this strategy is that clustered speech 
provides the children with a more digestible form to process information rather than 
congesting their memory capacity. As a result of my Stage 2 study I have been able 
to demonstrate a more convincing link between the ability of processing information 
and memory span. 
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A recent Green Paper (DfE, 2011) states that children with a statement of special 
educational needs (SEN) and their parents have been frustrated by the lack of 
appropriate provision for these children in schools. The Paper suggests that too many 
children with SEN encounter barriers to progress and therefore underachieve. The 
Green Paper proposes better identification of the issues and hence better support for 
individual needs. My thesis suggests ways in which these individual needs might be 
met in terms of the early understanding of appropriate speech rates and speech 
strategies for each child with DS.  
 
It is essential that teaching staff receive suitable training to enable them to become 
more aware of the effectiveness of speech rates, speech strategies, particularly 
clustered speech strategies, would be a key factor in helping overcome the learning 
barrier and thereby improve the children’s listening comprehension. 
 
First of all, it is vital to recruit suitably qualified TAs in schools, or to offer training 
at an early stage. As highlighted previously, TAs work as the front line teaching staff 
and spent more time working with children with DS than CTs. Therefore, they 
should receive particular training to enable them to better understand children with 
DS and also have an opportunity to spend time working with them to gain firsthand 
experience.  
 
Secondly, an educational psychologist can train and supervise CTs and TAs to give 
them the knowledge and skills that they need to conduct a memory span test. They 
can then use the result to consider how many words in clustered speech are 
appropriate and then use the strategy to optimise their children’s listening 
comprehension. This can also increase opportunities for children with DS to learn 
alongside their peers. Fox et al. (2004) suggest that the presence of children with DS 
in mainstream schools should be seen as a right rather than a concession. 
 
Thirdly, in line with the results of my Stage 2 research, CTs and TAs need to be 
made aware of the limited memory capacity of children with DS and of the benefit of 
using the clustered speech strategy, as indicated in Section 9.3. In addition, with help 
of speech and language therapists and Makaton specialists, TAs and CTs also need to 
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be made more aware of the impact of other speech rates and speech strategies which 
can also be beneficial for the listening comprehension of children with DS. 
 
9.5 Suggestions for future research 
 
Building on my research, there are some opportunities for additional research work 
to be conducted in this area.  
 
A potential method for teachers/adults to develop an effective clustered speech 
 
The results of my Stage 2 research tests indicate that the children’s memory span can 
be a key factor in the ability of children with DS to process information. This is 
confirmed by the classroom observations which demonstrate that clustered speech 
can be an effective method of improving the children’s listening comprehension. 
However, for CTs and TAs to achieve the potential benefit of clustered speech they 
must first undertake some training to enable them to develop appropriate clustered 
speech strategies to meet each child’s individual needs (see Diagram 4).  
 
CTs and TAs should initially learn how to use a memory span assessment. This 
training should be provided by an expert, such as an educational psychologist. As 
indicated in my Stage 2 research, I adopted a subtest, the Digit Span Forwards 
(DSF), in the WISC-IV to assess the memory span of my case-study children. Prior 
to my Stage 2 research, I was taught and supervised by an educational psychologist 
who showed me how to conduct the assessment in order to obtain the result properly 
(see Diagram 4, section A). 
  
The next stage will be to conduct some memory span tests with children. The test 
should be conducted in a quiet room, e.g. an office or a clinical treatment room, with 
minimal interruptions to keep the children’s attention on tasks. In addition, it is 
important to maintain a good rapport with the children, to keep their interest and 
cooperation during the assessment, and also to encourage them to do their best. In the 
DSF, there are two trials before the official test begins to allow the children to be 
familiar with the test format. Their longest digit span is the number of digits they are 
able to recall. (see Diagram 4, section B) 
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The result for a child’s memory test can then be used to consider how many words 
should be used by the CTs and TAs for the speech clusters adopted for that particular 
child. In addition, a gap between clustered words is needed to allow the child to 
process information adequately (see Diagram 4, section C). Based on my research, it 
is suggested that, initially, the gap should be set at 1 second. 
 
Finally, it is vital to verify that suitable responses are obtained with the clustered 
speech strategy used for each child to confirm that it is effective. In this case, the 
chosen clustered speech strategy should be adopted for future lessons. On the other 
hand, if the clustered speech strategy chosen does not prove effective, CTs and TAs 
will need to conduct another memory test and reassess the strategy i.e. possibility 
using fewer words in each cluster and/or longer gaps between clusters (see Diagram 
4, section D). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Diagram 4 A potential method for teachers to develop a clustered speech strategy 
 
 
 
 
 
In addition to the potential method shown above, it would also
the longitudinal perspective on the case
relevant for Child S in the Stage 1 research because, over the research period, he was 
in a transition period between primary and secondary schools and 
(A)Training how to conduct a memory span assesssment (e.g. 
WISC-IV) by professionals, e.g. an educational psychologist
(C) Based on test results, to determine how many words in 
(D) Confirmation tests to see whether the clustered speech 
strategy works using, initially, a one second gap between 
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 be useful to extend 
-study children. This would be particularly 
(B) Conducting memory span tests
clustered speech
clusters
 
 
had to adjust to his 
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new secondary school environment. My classroom observation showed that the 
speech rates and speech strategies used by the teachers in two school settings were 
very different. A recent study by the National Foundation of Educational Research 
(NFER) indicated that 21% of typically developing children felt that their primary 
school did not fully prepare them for the secondary school (Evans et al., 2010). The 
same report also highlighted the fact that about 15% of these children struggle to 
successfully settle in their secondary school after the transition. Galton et al. (1999) 
considered that pupils who found it difficult to adjust in the new school were likely 
to be less successful in their school work. To date, little research has been conducted 
to investigate how well children with DS settle in new secondary schools and how 
they cope with their teachers’ complex language during lessons. 
 
Additionally, future research could also study the progressive development of a child 
once an effective clustered speech strategy has been implemented to see whether the 
child’s memory span can be developed with age and experience. This could be 
quantified by progressively increasing the number of words used in a cluster. 
 
9.6 Personal reflections 
 
It has been a challenging task to complete this research, but it has also been a very 
satisfying learning experience which has given me a better understanding of the 
learning difficulties experienced by children with DS. On reflection of the very 
personal experience, two issues have come to mind:  
 
Firstly, the research approach of collecting data initially changed from quantitative 
methods to a mixed methods approach (using both quantitative and qualitative data) 
in the Stage 1 research. Originally, my research aimed to investigate the listening 
comprehension of a group of primary school children with DS. The pilot study was 
carried out to compare their listening comprehension with their typically developing 
peers by using a normal speech rate (see Chapter 1). I then worked closely with 
children with DS in schools and found that their individual responses to their 
teachers differed significantly from child to child. This made me realise that my 
research would be more meaningful if I treated each child with DS as an individual 
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unlike most previous research which had regarded them as a homogenous group. 
Therefore, my research adopted a mixed methods research approach, i.e. a 
combination of classroom observations and listening comprehension tests, to include 
more aspects of each research method and to further explore the impact of speech 
rates and speech strategies on each case-study child.  
 
More importantly, my research was neither a snap-shot short term study investigating 
the memory deficit of children with DS. The depth and wealth of my collected 
research data spanned different teaching staff (i.e. CTs and TAs), school settings (i.e. 
mainstream primary school and special schools) and lesson subjects, e.g. literacy, 
numeracy, cooking lessons, art lesson.  
 
A fundamental problem experienced, particularly during my Stage 1 study, was the 
difficulty I experienced in gaining access to a suitable number of case-study children 
– mainly due to reluctance from some parents to allow their child to be subjected to 
tests. This had an adverse effect on both the Stage 1 study sample size and the overall 
timeframe for completion of my research. In addition, the removal of the 
comprehension tests in the Stage 2 study facilitated the research procedure to more 
focus on the particular research issue, i.e. the use of clustered speech during the 
classroom observations.  
 
My research also highlights ecological validity, meaning that the children’s natural 
responses to their teachers were obtained in real school settings. In addition, to 
facilitate my research in schools, it is important to spend time with the case-study 
children and to build up a rapport with them prior to the language/memory tests and 
the classroom observations. The filming of each child’s observations ranges from 3 
to 5 clips and the lengths of the classroom observations vary from 10 to 35 minutes. 
The transcription of clips was frustrating because the children’s speech sometimes 
was not clear and I had to go back to schools and confirm it with their teachers. My 
whole research was able to obtain a good understanding of how children respond to 
their teachers’ speech rates and speech strategies, rather than a snap shot in most 
research. 
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However, the results of the Stage 1 research did not provide sufficiently extensive 
evidence. This gave me the chance to re-consider the aim of my research and become 
more flexible and open-minded to the use of different approaches and methods of 
investigation. My Stage 2 study then refocused on speech strategies, particularly the 
clustered speech strategy, and, using deductive approach, I further investigated the 
relationship between memory span and clustered speech in order to investigate 
opportunities for improving the listening comprehension of children with DS. With 
help from my tutors and personal contacts with teaching staff I met during my Stage 
1 study, I was able to significantly increase the sample size for this second stage of 
my research. I am also particularly satisfied that the Stage 2 study has now provided 
me with an opportunity to make an original contribution to knowledge in this field. 
 
Secondly, as a researcher and a teacher, my research has given me the opportunity to 
fully appreciate the benefits of using the most appropriate speech rates and speech 
strategies for children with DS. I therefore recognise the need to help teaching staff 
to identify and understand the optimum speech rate and speech strategy for each 
child. I also consider that this knowledge needs to be shared with the parents of 
children with DS to enable them to give support to their children’s educational 
development. Personally, I have become more aware of my own speech rate and 
speech strategy when working with children with DS.  
 
In conclusion, my Stage 2 research demonstrates that the clustered speech strategy 
can benefit the case-study children’s listening comprehension. Teaching staff need to 
be made more aware of the impact of speech rates and speech strategies, so that they 
can adapt their speech rates and speech strategies to meet the children’s needs. In 
addition, alongside speech rates and speech strategies, they also need to make better 
use of the types of visual aids that can be beneficial to the children’s learning. This 
will improve the children’s listening comprehension and hence provide more 
opportunities for them to fulfil their full potential.  
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C H A P T E R  T E N 
 
CONCLUSION 
 
 
The underlying motivation for conducting this investigation originated from my 
work experience, which indicated that children with DS had a noticeable weakness in 
verbal short-term memory. Personal observations of some teachers specifically 
talking more slowly to children with DS raised a central question as to whether 
teachers’ speech rates and speech strategies could make a difference in improving the 
listening comprehension of children with DS. 
 
My Stage 1 research initially documents a study to explore and identify the most 
appropriate speech rates and speech strategies for children with DS. Findings 
indicate that there are benefits to the children’s listening comprehension from the use 
of talk which is concise and slower than normal. My Stage 2 research then further 
explores the relationship between memory span and the benefit of using clustered 
speech as a potential means of reducing the difficulties caused by the children’s 
limited memory capacity.  
 
This chapter outlines the conclusions resulting from the analysis of the results of both 
my Stage 1 and Stage 2 research pursuing the research questions of the thesis. The 
literature review supported my observations and indicated that children with DS 
suffered from limited memory capacity which potentially affected their listening 
comprehension. My study highlighted a gap in existing knowledge, particularly in 
respect of using clustered speech to compensate for the limited memory capacity of 
children with DS. My study was therefore structured to address these issues, as 
follows. (1) the awareness of the nature of listening abilities in children with DS and 
also the individual differences; (2) the crucial relationship between speech 
rates/speech strategies and information processing of children with DS; (3) the 
essential speech strategy of clustered speech to compensate for the limited memory 
capacity; (4) the learning motivation for children with DS; (5) the ecological validity. 
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My research highlighted the complexity of the above five issues and provides an 
original contribution to knowledge in the field of listening comprehension of children 
with DS.  
 
 
Outline summary of my research findings: 
 
• Good response to the clustered speech strategy: The case-study children benefit 
from words, grouped together with gaps between each cluster in sentences or 
questions. This strategy reduces the potential overloading their limited memory 
capacity. 
 
• Particularly good when clustered speech used at the slow normal speech rate: 
Most case-study children in my Stage 2 research performed well at the slow normal 
speech rate. 
 
• Wider sample of case-study children for Stage 2: To obtain more comprehensive 
results and conclusions, the number of case-study children was increased for the 
Stage 2 research. This involved children from both primary and secondary schools. 
 
• Ecological validity: All classroom observations were conducted in school settings. 
 
• Various speech rates: During classroom observations, my study assessed the 
responses of the case-study children to different speech rates used by their CTs and 
TAs. 5 different speech rates were identified from slow to fast speech rate, i.e. the 
slow speech rate, slow normal speech rate, standard speech rate, fast normal speech 
rate and fast speech rate. 
 
• ‘No’ to faster speech rates: None of the case-study children responded well at faster 
speech rates; i.e. the fast normal speech rate and the fast speech rate. 
 
• Other subordinate speech strategies:  
(1) Makaton signs were used to focus on key words rather than whole sentences or 
questions.  
(2) Repetition was employed to refresh the children’s memory and seen to help the 
children’s rehearsal and act as a reminder.  
(3) Prediction was adopted to obtain the children’s attention 
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Awareness of an individual’s abilities and differences 
 
The key message of the conclusion is the need to make sure that teaching staff, and 
others, who work closely with children with DS can be made more aware of the 
children’s learning difficulties related to the children’s limited memory capacity. 
This deficit can potentially cause the children’s memory store to become overloaded, 
which may then reduce their ability to process information, if speech rates and 
speech strategies are not tailored to the individual needs of each child. It is necessary 
to recognise that the way in which people speak to children with DS, i.e. slow or fast 
speech rate, clustered speech or repetition, can make a notable difference to the 
children’s listening comprehension.  
 
My research was particularly structured to explore each case in its complexity, 
entirety and also its context and consequently avoid simplistic over generalisations. 
These case-study children were considered as individuals. It is noticed that their 
individual memory span and receptive language ability vary. Hence, whilst the 
findings of the Stage 2 research indicate that using clustered speech can improve the 
listening comprehension of children with DS, the optimum clustered speech strategy 
to be used will vary from child to child. My research therefore highlights the need for 
teaching staff, and others, to be made aware of each child’s true potential and then 
identify the optimum approach for each child individually. 
 
After Seung and Chapman’s study (2003), my further literature search found only 
limited research with regard to the impact of speech rate on recall ability of children 
with DS. However, a study was carried out by Conners et al. (2008) to improve the 
span of recalled digits in children with DS. The aim of Conners et al.’s study was to 
concentrate purely on improving the children’s listening memory and there are some 
important messages to be obtained from their study. Firstly, the study showed that 
some children were able to make significant progress and progressively recall more 
digits after the intervention training, but others made less or no progress. This 
supports my view that children with DS have different learning development and that 
we, as researchers or teachers, need to assess the needs of each child with DS 
individually in order to realise their full learning potential. Additionally, the study 
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also underlined the importance of active parental support and commitment in 
improving children’s academic education.  
 
As previously explained, a key factor in motivating my research can be best summed 
up by recalling the poem, Chloe: ‘…now she is four, she is learning, going to 
nursery, soon school, she’s eating well, using knives and forks, it still seems a 
struggle, some of the time but worth it… we all start to like that, we want the 
best for her, nothing less, she’s worth it, she has Downs.’ (Morrison-Greet, 
1998: 15). I would like to add to this poem the words ‘she is also an individual’.  
 
Speech rates and speech strategies  
 
All case-study children were exposed to various speech rates in both Stage 1 and 
Stage 2 research and, in line with the previous literature, none of them responded 
well to the faster speech rates and the results show that most case-study children 
respond well to the slow normal speech rate, which is supported by Seung and 
Chapman’s research (2003). However, I consider that speech rate alone cannot be 
considered in isolation because the Stage 1 and Stage 2 research indicates that the 
use by teachers of other speech strategies and teaching aids (such as clustered 
speech, repetition, prediction, Makaton signs and visual props) can also provide 
benefits. For example, the observations during the Stage 1 study indicated that a 
consequence of CTs and TAs taking time to sign Makaton was that it also caused 
them to reduce their speech rates (see Chapter 7). The use of these speech strategies 
and teaching resources can help the children encode verbal materials into a form of 
‘imagery’ (Gathercole and Baddeley, 1993, p. 17). Combined with the verbal and 
visual information, further benefits can be obtained if the children can also be 
encouraged to rehearse all information in order to improve their comprehension 
during the teaching sessions.  
 
My research highlights the fact that the CTs and TAs are currently not fully aware of 
potential benefits of these strategies in helping these children’s listening 
comprehension. This means that further on the job training is required to enable 
teaching staff to assess needs of each individual child with DS and then adapt their 
teaching approach accordingly. As seen in the classroom observations, the repetition 
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of words or sentences was seen to reinforce the message and, acting as a reminder, 
can enhance children’s listening comprehension. It is clear that most teaching staff 
use a range of strategies to compensate children’s listening disability; however, the 
variations between individual members of staff can be significant, including signing 
Makaton. Therefore, it is essential that teaching staff or adults who work with 
children with DS are given more training to increase their awareness of the children’s 
individual acoustic reception and to give them a better understanding of the most 
appropriate teaching approach.    
 
The clustered speech strategy 
 
Baddeley (1986) outlined two sub-components, the phonological store and the 
rehearsal, in the phonological loop of working memory model. The phonological 
store passively holds speech-based information and the rehearsal process can be used 
to reduce the decay from the store (Baddeley, 1986). Research indicated that 
individuals with DS might not perform rehearsal or rehearse efficiently (Hulme and 
Mackenzie, 1992; Broadley and MacDonald, 1993). Jarrold, Baddeley and Hewes’ 
research (2000) further suggests that the rehearsal skills of children with DS is not 
the only criteria to be considered when studying their poor listening comprehension 
and that limited memory capacities could be the key factor.   
 
This is in line with my Stage 1 classroom observations and findings that children 
with DS appear to be more responsive to a form of grouped words from their CTs 
and TAs’ speech strategy although, at that stage, there was no clear conclusion with 
regard to a particular speech rate which was beneficial to the listening 
comprehension of the case-study children with DS.   
 
My Stage 2 research gave me a chance to focus on the potential benefits of using 
clustered speech to offset the problem of the limited memory capacity. Six additional 
children with DS were recruited in primary and secondary special schools. They 
were assessed by using the BPVS and WISC-IV to identify their receptive language 
and memory span, respectively.  
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The Stage 2 research mainly investigated the relationship between the CTs and TAs’ 
clustered speech strategy and children’s responses to identify the possible indication 
that clustered speech can be adapted to match individual children’s memory capacity. 
The findings indicate that the clustered speech strategy can give the children an 
opportunity to effectively process information in a manageable form during the gaps 
between sections of the clustered speech without overloading their memory capacity. 
The results show that the children responded notably better when clustered speech 
was employed using the slow normal speech rate rather than other speech rates.  
 
This confirms that the assessment of the children’s memory span can be a significant 
factor in understanding the information processing ability of individual children with 
DS. CTs and TAs can apply this principle to use the clustered speech strategy when 
teaching children with DS and thereby enable them to comprehend better during 
lessons. This philosophy can also be extended to other children with special 
educational needs, who suffer from similar problems of listening comprehension.  
 
Motivation  
 
As mentioned previously, individuals with DS tend to have a low learning motivation 
towards their environment and also adopt avoidance strategies when facing some 
challenges. The test phase of my Stage 1 research revealed the importance of using a 
personally interesting story and suggested that this improved the children’s attention 
during the research. In the Stage 2 research, a similar method was used to motivate 
the case-study children and hence, they felt confident to participate in various tasks 
with less avoidance strategies during classroom observations. This highlights the 
importance of the children’s familiarity with, and interest in, the story subjects and 
lesson contents to increase their concentration and involvement.  
 
Of more significance, however, is that there is some evidence that those CTs/TAs 
that more frequently used clustered speech obtained higher response levels from the 
children. This is consistent with my view that the use of clustered speech enabled the 
children to understand a far higher proportion of the verbal interactions with these 
particular CTs/TAs and that this, in turn, maintained the children’s interest and 
motivation in the classroom, regardless of the topic of subjects being discussed. 
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Ecological validity 
 
Conventionally research on memory of children with DS examines their progress in 
atypical situations without establishing the ecological validity of the findings to the 
real world of the classroom. Therefore, in-depth qualitative research was needed in 
order to take a broader view to focus on each case-study child’s language 
environment in a natural school environment. However, ecological validity by 
observing the children in their classroom environment was not always easy to 
achieve. During the period of the Stage 1 research, it was difficult to get access to 
children with DS and also to gain support of parents.  Even after obtaining consent 
from the parents of the case-study children, some parents of the typically developing 
classmates did not give permission to allow their children to be filmed as a part of a 
collective group in the classroom settings.  
 
An alternative was to observe each case-study child with a smaller group of children 
for whom parental permission had been obtained. In the both Stage 1 and Stage 2 
research, some variables appear, such as unexpected school activities and the case-
study children falling ill, caused unanticipated delays within the given research 
schedule. In addition, during the periods of Child S’s and Child C’s classroom 
observations in the Stage 1 research, both schools were undergoing building 
renovations and frequent drilling noises occurred. This potentially affected the 
children’s concentration and listening comprehension in the classroom. This truly 
reflected the real school life rather than a laboratory-controlled experiment (for 
example, Seung and Chapman, 2003).  
  
Outcomes of my research  
 
My research fully supports my view that, to optimise the listening comprehension 
and the learning ability of children with DS, the children themselves need be treated 
as individuals and that their limited memory capacity is a key factor that needs to be 
considered when developing strategies to improve their listening comprehension. 
Using the method described in Section 9.4, teaching staff can assess the children’s 
memory span and then tailor their clustered speech strategy based on each child’s 
capability in order to facilitate their ability of processing information.  
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Whilst the results of the Stage 2 research clearly show that the use of a clustered 
speech strategy at the slow normal speech rate can provide a significant benefit for 
the children’s listening comprehension, it is still essential that the children’s interest 
and motivation can be maintained. Teaching staff, and others, working with children 
with DS therefore need to ensure that the lesson content includes topics and subjects 
which will ensure the children’s interest and involvement. Ultimately, it is essential 
to not only recognise the memory deficit of children with DS but also to take full 
account of this disability and use specialised speech strategy to work around it. My 
research aims to achieve this by encouraging teachers to adopt the use of clustered 
speech for children with DS, so that the children can realise their true learning 
potential and furthermore to maximise their listening comprehension in school 
settings.  
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